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ALVIS LIMITED 


The Alvis LEONIDES engines 
chosen for the Scottish Aviation Twin 
Pioneer are acknowledged to be the most compact, 
dependable radial engines in their class, and in 
amassing over a million operational hours a high 
proportion has been completed in the most testing 
of all duties—the training of pupil pilots and 
helicopter work all over the world. 
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The world’s most experienced builder 











The Boeing 707 jet prototype, photographed in flight over the Cascade Mountains (November, 1954) 


the jet airliner of tomorrow... 


There is only one American jet airliner now in the air — the Boeing 707. 
It has been flying more than two years. 


In the superb 707 you will cruise smoothly six miles high, 600 miles an hour. 
Eleven famous airlines* have chosen Boeing jets... for many reasons, 
including this: when deliveries begin in less than two years, the 707 will be 
the most tested airliner ever to take to the skies. 

Boeing leads in jetliners - because Boeing, back in 1952, had faith in 

the future of jet transportation, and began actual construction of 

America’s first jet transport. 


*AIR FRANCE: AIR INDIA+ AMERICAN + BO.A.C. + BRANIFF +> CONTINENTAL * LUFTHANSA * PAN AMERICAN + 


QANTAS - 
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The Saab-35 “ Draken ” 
supersonic all-weather jet 


SNF 
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fighter is one of the most 
advanced aircraft in quantity production. It 
has a high supersonic top speed, a fantastic 





rate of climb and a very high operating alti- 
tude. Yet it can operate from relatively small 
airfields. The Saab-35 is powered by a 
Rolls-Royce Avon turbo-jet with afterburner, 
built in Sweden by Svenska Flygmotor. Its 










armament consists of cannon, rockets and 






guided missiles. 







first supersonic jet fighter for the Swedish Air Force 


SAAB J35 








SVENSKA AEROPLAN AKTIEBOLAGET (SAAB AIRCRAFT COMPANY) + LINKOPING « SWEDEN 
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Hardened Scandinavians 


Sir, 

The two items (May and November 1956) on human 
endurance at elevated temperature were somewhat of a 
surprise to me. 

Being a Swede and used to the Swedish or Finnish 
“ bastu ”, Bell Aircraft experiments where a test pilot 
withstood temperatures a few degrees over 100° C. for 
several seconds struck me as rather humorous. 

The “ bastu ” I am referring to is a kind of bath where 
a person spends some ten to fifteen minutes in a room 
heated to 70-120° C., depending on the humidity. This 
is followed by a cold shower or—especially in Finland— 
rolling in the snow. Millions of Scandinavians—men, 
women and children—take this type of bath every week. 

I have personal experience of temperatures in the 
“ bastu ” of up to 108° C. (226° F.). A poll of the small 
Scandinavian population here in Atlanta shows one 
person who has “ bastued ” in 127° C. (260° F.). 

Perhaps a thorough indoctrination to the “ bastu ” 
should be a prerequisite for our future pilots. 


Atlanta, Georgia. Jorgen SKOGH. 


Absolutely blood-chilling—or is it? Ed. 


Teflon hoses 


Sir, 

The item on Resistoflex Teflon hoses under your 
column “ Equipment Round-up ” in the December 1956 
issue of Interavia came as somewhat of a surprise to us. . . 
To the best of our knowledge, Teflon hoses are no less 
and no more fireproof than hose lines made of other 
materials. A hose line can only be made fireproof by 
adding insulating layers of material around the inner 
tube. Obviously, weight is thus added. The statement 
in your story that Resistoflex Teflon hoses “ are fireproof, 
light in weight, . ..” is thus inconsistent with the facts 
known to us. Quite aside from the above comments .. . 
there are other manufacturers, among them ourselves, 
who have Teflon Hose Lines in production. 

Jackson, Michigan. Peter F. Hurst, 
President, 
Aeroquip Corporation. 


Sir, 

Mr. Hurst’s letter . . . has just crossed my desk and 
I would like to add a few words of explanation to his 
comments. By rather common definition here in the 
U.S.A. the word “ fireproof” applied to a hose line 
means that the hose line will conform to the C.A.A. test 
requirement of withstanding a 2,000° F. flame for a 
period of 15 minutes without leakage. Teflon... will 
evaporate at about 800° F. . . . Teflon used in the con- 
ventional construction of hose, a tube reinforced with 
one or more stainless steel braids, will not meet the 
fireproof definition either and must be covered with 
considerable insulating material, usually two layers of 
asbestos braiding .. . 


The statement “ impermeable to fuels even under the 
highest pressure” could be misunderstood. If this 
statement is read within the context of the previous 
sentence which limits operating pressure to 1,000 p.s.i. 
then it is correct ... Teflon will permeate fuels such as 
JP-4 and JP-5 if subjected to pressure in the order of 
5,000 to 6,000 p.s.i. if the pressure is applied for a 
few hours. 

B. A. MAIN, Jr. 
Vice President, Engineering, 
Aeroquip Corporation. 


Jackson, Michigan. 


Interavia’s brief notes on new products of the 
equipment industry are based in essentials on state- 
ments by the manufacturers. It is left to interested 
readers to obtain more detailed information from the 
manufacturers and thus form a clearer picture of the 
capabilities of the products discussed. Ed. 
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Lhe Mind of Mr. Reader 


Let not thy left hand know what thy right 
hand writeth... 


Sir, 

I am distressed to note that the Editor of Jnteravia 
Review apparently does not read the /nteravia Newsletter. 
If he did, he would undoubtedly wish to reconsider his 
statement on page 866 of the Review for November that 
the fares and rates recommendations of the IATA Traffic 
Conferences “ are invariably accepted by governments.” 

While it should be expected that governments would 
rely on the machinery which they created and control 
to turn out fares and rates patterns which are practically 
sensible, or which represent the best possible accommo- 
dation of all the interests concerned, they are by no 
means uncritical. The Editor of the Newsletter will 
undoubtedly remember numerous instances of govern- 
ment disapproval or qualification of IATA resolutions 
over the decade of Conference operations. 

Perhaps your two colleagues should get together. 
Montreal, P.Q. S. Ralph COHEN, 

Public Relations Officer, I.A.T.A. 


The proposed consultation has since taken place, 
but unfortunately without conclusive result. The 
Interavia Review editor concerned was not to be 
convinced . . . Either he is very stubborn . . . or he 
really does not read the Air Letter frequently enough. 

Ed. 


Will earth satellites orbit or crash after 
30 minutes ? 

Editors’ Note: For some months INTERAVIA 
REVIEW has been engaged in a somewhat extensive 
correspondence—at times stimulating, at times alarming— 
with P. A. Miiller, scientific adviser to what he describes 
as the “ Gesellschaft fiir Erdweltforschung e.V.”, Munich. 
Herr Miiller describes his life’s work as “ investigating 
the basic principles of our astronomic world picture, with 
physics not remaining entirely unscathed”. For example, 
Herr Miiller recently sent in a paper entitled “ On the 
Theory of Weightlessness”, in which he describes the 
possibility of “ mass attraction” as a “ pure matter of 
faith”. The phenomenon of “ mass attraction” should 
be banned from the realm of physics and relegated to that 
of metaphysics. 

But this is not the matter at issue today. To be honest, 
INTERAVIA REVIEW is less keenly interested in such 
theoretical discussions than in the practical technical 
subjects on which its readers wish to be informed. In his 
two most recent letters, however, Herr Miiller tackles 
an entirely practical subject and even proposes a wager. 
INTERAVIA is always ready for a wager and so passes 
the word to Herr Miller : 


Sir, 

The results of past measurements, experiments and 
observations oblige one to revert to the hollow world 
theory elaborated in Germany before the war and to 
construct a “ cosmocentric theory ”, which has already 
been precisely worked out, quantitatively, up to the 
cosmocentric laws of motion... I therefore proposed 
to the Gesellschaft fiir Erdweltforschung . . . that the 
satellite experiments planned for the Geophysical Year 
should be treated as an experimentum crucis, since the 
satellites could only orbit heliocentrally for weeks, but 
in a cosmocentric world must crash back to the earth’s 
surface within half-an-hour. If I am correctly informed, 
some 500 persons in the German press and scientific 
fields have been written to on these lines and requested 
to check our forecast, with the best results. A number 
of leading newspapers and magazines (e.g. Newsweek, 
New York) have already agreed, should our forecast 
prove correct, to devote a whole series of articles to the 
subject, so that it can be hoped that the usual inertia of 
thinking habits can be stormed. I do not know whether 
you received one of these letters. In case you have not, 
I should like to ask you also to keep an eye on the 
outcome of the satellite experiments. 
Murnau, 

Upper Bavaria. 


P. A. MULLER. 





Which INTERAVIA will do with the greatest of 
pleasure . . . It would in any case be obliged to, whether 
the satellites orbit or crash. If they should crash, 
however, INTERAVIA can fairly certainly promise 
Herr Miiller a whole series of articles on the subject, 
for—what is the betting ?—in that case there would be 
hundreds of explanations bandied about, besides the 
cosmocentric theory, to account for the satellites’ 
failure. And, down to earth as they are, the Editors 
would probably have to give preference to the theories 
which attribute the crashes within half-an-hour to 
deficiencies in the rockets, propellants, etc. 


The earth's rotation once again 


Sir, 

Interavia, on page 954, December 1956, quotes 
Pfr. Joseph Kaplan (regarding the orbit of satellite 
Vanguard): “ As it revolves about the earth once in 
slightly more than an hour and a half, the earth will 
rotate beneath. Since the earth rotates about its axis 
once every 24 hours, it will have made about one-six- 
teenth of a revolution each time the satellite orbits once 
completely.” Dr. S. F. Singer says, on page 957, “ The 
satellite, being outside the atmosphere, does not partici- 
pate in the earth’s rotation but its orbit stays fixed in 
space; during every orbit traversal it will therefore see 
a different portion of the earth’s surface.” These state- 
ments are largely false, in that they entirely neglect the 
initial angular velocity of the satellite as it rotates east- 
ward with the earth’s surface before firing; in effect, 
regarding it as if captured upon approaching from outer 
space. 

This concept has been widely stated since it first 
appeared in the National Academy of Sciences’ booklet 
International Geophysical Year, which states, on page 18, 
that the satellite is to be sent into a south-easterly orbit 
at 18,000 m.p.h. and at the altitude of 300 miles above 
the Florida Coast, to make one revolution every 1 1/4 
hours, each time appearing 25° further to the west of 
the launching site due to the eastward motion of the 
earth beneath it (which is the entire eastward motion of 
the earth’s surface at that latitude relative to the sun). 


It is true that the satellite will appear to drift westward 
(that is, Vanguard will reappear further to the westward 
with each orbit), but only by an amount representing 
the difference between its initial angular velocity and the 
greater angular velocity which would be required to 
maintain its position of reappearance after each orbit 
above the launching site at its increased distance from 
the center of the earth... The eastward motion of the 
surface of the rotating earth at Cape Canaveral (Patrick 
AFB, N. Lat. 28° 30’) is 923 m.p.h. The satellite will be 
at the altitude of 300 miles at which position the circum- 
ference of the earth is an additional 1,917 miles, requiring 
an eastward motion of 992 m.p.h. to maintain the same 
angular position. Lacking any added acceleration east- 
wards, the satellite will therefore drift westwards at 
69 m.p.h., or 103.5 miles (1° 43’ of longitude)—not 
1600 miles (25° of longitude) with each orbital revolution. 

This means that the orbital plane of the satellite will 
make a complete rotation relative to the launching site 
after some 208.5 satellite revolutions, or 312.75 hours 
(13.07 days), rather than the expected 14-15 revolutions. 
It will appear only some 103.5 miles to the west of Cape 
Canaveral after completing the first revolution, 207 
miles after the second, etc,, giving the observers of 
western U.S., Asia and South America excellent oppor- 
tunities for observation, but possibly not surviving long 
enough to be seen over the eastern U.S. 


Actually, since the reappearance of the satellite requires 
a rotation of its orbital plane of only 180° rather than 
360°, the satellite will reappear after 104 revolutions, or 
156 hours (6 4 days). These calculations are subject 
to corrections for eccentricity of orbit, etc. 


Dayton 9, Ohio. Charles C. LitTELt, Jr. 


Engineering Associates. 








set! A. PROP = PROP-JET 


A powerful turbine coupled with 
the high propulsive efficiency of 
a propeller. Now setting new 
records in military transport, the 
Allison Prop-Jet will be backed 
by two years of flying before 
entering commercial service. 


KLM Royal Dutch Airlines, the world’s first airline, 
steps into the jet-age of world air travel by ordering a 
brand-new fleet of 7-mile-a-minute Lockheed Electras 
with Allison Prop-Jet power. 


KLM made this selection after careful evaluation of 
all propeller-type aircraft power plants now built, or 
soon to be available. 


The 15,000 horsepower of the four Allison Prop-Jet 
engines will wing the Lockheed Electra through the 
air at well over 400 miles per hour, cutting KLM’s 
time schedules by 30°/o and providing new smooth- 





AMERICAN-BUILT FOR THE JVET-AGE IN AIR TRAVEL 





A new luxury coming for world air travelers 


ness and quiet comfort over KLM’s 152,000-mile 
air network. 


What’s more, it can operate out of “short-hop” air- 
ports with runways shorter than those required by 
today’s four-engined transports. 


In selecting Allison Prop-Jet power, KLM has demon- 
strated the same foresight that has marked the pur- 
chase of Allison Prop-Jet engines and Aeroproducts 
propellers by 5 major U.S. airlines — American, 
Eastern, National, Braniff and Western. 


ALLISON DIVISION OF GENERAL MOTORS : Indianapolis, Indiana 














And back to flight without weight 


Sir, 

In your May issue (1956) you published the article 
“ Towards Flight without . . . Weight ” and in No. 9 
a number of letters from readers. Like many other 
readers, I too should welcome further information on 
Townsend Brown’s work or other literature and on the 
invention of the German engineer Lewetzow mentioned 
by Herr Schulz-Pillgram. 

Unfortunately, I have searched in vain in Jnteravia for 
any reply from Intel. I too have looked into the question 
of electro-gravitics. That certain material masses behave 
“ antigravitationally ” can also be deduced with the aid 
of the Special Theory of Relativity. For example, for 
complete weightlessness an electrical field strength of 


B= 1¢,/___* 
\ €, (I —€, py) 
would be needed, where m is the mass density of the 
“ gravitation isotope ”. 
I am looking forward to further communications in 
your magazine. 
Dr. Ing. Miroslav PROMBERGER, : 


Prague. 
Machine Tools Research Centre. 
Sir, 
Ref. Vol. XI, No. 5, May 1956, page 373, “ Towards 
Flight, etc.” 


Would you be kind enough to forward the enclosed 
note to Mr. Townsend T. Brown mentioned in the 
article. I may say here that as an ex-airman of the last 
war I find your magazine most interesting. 

Ivanhoe, Victoria, Harry GODFREY. 
Australia. 


Harry Godfrey's letter to 
Townsend Brown 


Dear Mr. (or Doc.) Townsend T. Brown, 


I read the article in Jnteravia of May, 1956, con- 
cerning your efforts with the “ flying condenser ”. I am 
most interested and would like to know as much as you 
could tell me about the subject, please. 

Prior to reading the article I had been “ dabbling ” 
with the subject to the extent that I had built a small 
Van de Graaff machine but my efforts have not been 
particularly successful. Hence my request for more 
information. 

Also have any other articles been written by you or 
anyone else? Are there any books dealing specifically 
with the subject? 

I hope that my request is not too troublesome. In any 
case good luck to your efforts. 

Yours faithfully, 
Harry GODFREY 


Thanking you, 


Mr. Godfrey may be interested in an article by 
Lucien A. A. Gérardin (head of Société Francaise 
Thomson-Houston’s Nuclear Physics Section) which 
was published in the December 1956 issue of INTER- 
AVIA, also on the subject of electro-gravitics. Addi- 
tional facts and an extensive bibliography on the subject 
are also to be found in ‘‘ Philips Research Reports ”’, 
Vol. 11 (1956) pp. 45-56, under the title ‘* Technical 
Aspects of Levitation ’’ by A. H. Boerdijk. The 
Editors unfortunately can give no further information 
on Townsend Brown or Engineer Lewetzow. Nor have 
they received any fresh comment from Intel. Inciden- 


The Mind of Mr. Reader 


tally, so far nobody has flown without weight. Readers, 
however, can rest assured that as soon as the Editors 
learn anything new they will return to the subject. 


Wanted, talking partner 


Sir, 

May I add some of my own fruitful thoughts on the 
highly topical subject of “ Electro-Gravitics ” in your 
fine space travel issue (/nteravia No. 12, 1956, p. 992). 
Does not the development of the star islands from the 
sphere via the ovoid and disc shape to the splitting of the 
nucleus of a nebula by the spiral arms provide not only 
a model for the ideal space vehicle (flying saucer), but 
also a proof of the action of an anti-gravitational force 
which keeps the stars in their path despite the centripetal 
mass inertia of a matter that, apart from electron oscilla- 
tions and radio-activity, is almost neutral? 

It will doubtless be true to say that the atomic trend 
towards equilibrium, towards a stable, mirror-image 
symmetry between matter and the recently discovered 
anti-matter will emerge throughout space, which extends 
infinitely in all directions; that the sum total of the shell 
electrons can carry their atomic nuclei, and hence the 
spiral arm stars, about a common inertia centre in the 
spiral nebula nucleus. 

This provides certain indications for weightless flight: 
1. reproduction of the absolute zero temperature in which 
the stars are suspended; 2. creation of a pure neutron 
concentration in the centre of the vehicle; 3. poles of 
the vehicle arranged obliquely or in opposition to the 
earth’s electromagnetism, for take-off at the equator. 


Hadamar, Germany. Paul Hitr. 


Ahem . . . quite. Editors. 





STRUVER HAMBURG 


MIT CBE OSH Z DIESEL 








AD. STRUVER 


GMBH 


Aggregatebau 


HAMBURG TELEX 0211621 
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This self-propelled aircraft energiser drives up to the 
aircraft under its own power and can also tow pas- 
senger steps, maintenance rigs, baggage trolleys and 
other ground equipment. Thanks to its mobility, it can 
be used in rapid succession at widely separated air- 
craft stands on the airport. 


STRUVER »STARTOBIL« 





Like the proven STRUVER Rolstarter, the Startobil is 
fitted with a sound-proofed, aircooled DEUTZ-Diesel 
engine delivering 60/66 h.p. at 1,800 r.p.m., and a 
42 kW 28 volt d.c. generator delivering 1,500 A for 
short periods, for 10 starts with alternatively 1 min load 
and 2 mins idling, 800 A for 30 mins and 600 A for 


continuous operation. 






































THE FIRST VERSATILE TURBOPROP AIRLINER FOR SHORT 
AND MEDIUM RANGE TRAFFIC ANYWHERE IN THE WORLD, 
POWERED BY THE WORLD'S MOST RELIABLE PROPELLER- 
TURBINE, THE FAMOUS 1600 SHP RCLLS-ROYCE “DART” 


SAFETY COMFORT ECONOMY WILL SPAN THE WORLD AGAIN! 





Free Exchange 


of Ignition Experience 


Photo at far left shows a typical 
conference scene as an_ airlines 
representative takes the microphone 
to ask a question. At right, 
Richard Teasel, Champion’s Direc- 
tor of Research (with microphone ) 
speaks for Champion. 


Champion’s 

R. K. Christie 
(left), Vice 
President for 
Engineering 
and Research, 
and Larry 
Lentz (center), 
discuss series of 
special reports 
that noted 
aviation expert 
and writer 
Herbert O. 
Fisher (right) 
will do for the 


Champion 
Spark Plug Co. 87 different organizations from nine nations were represented 


at the three-day conference, the twelfth annual ignition meeting 
sponsored by Champion. 
















Even during the 
midmorning and 
midafternoon 
refreshment breaks, 
the conversation was 
shop talk as the 
participants made 
the most of this 
unusual opportunity 
to exchange ideas 
and experiences. 































Two tape recorders transcribed the questions and 
answers into a complete report containing a wealth 
of ignition information that can help solve your 
ignition problems. 


Benefits Every Area of Aviation 





ORGANIZATIONS 
REPRESENTED 











Aeronaves de Mexico 

Air Associates, Inc., Chicago 

Air France 

Air Transport Association 

Allegheny Airlines 

Allison Division—GMC 

American Airlines 

American Aviation 

American Bosch 

AP Parts Company 

Bristol Aero Engines 

Canadian Pacific 

Canadian Pratt & Whitney 

Capital Airlines 

Champion Spark Plug Company 

Champion Spark Plug Company, 
Canada 

CIA Mexicana de Aviacion 

Co-Operative Industries 

Continental Airlines 

Continental Engineering 

Delta Airlines 

Dupont 

Durham Aircraft 

Eastern Airlines 

Esso Research 

Esso Standard Oil 

Ethyl Corporation 

“ Flying "' Magazine 

Flying Tiger Lines 

Frontier Airlines 

Ford Motor Company 

Ford Motor Company, AED 

General Aircraft—Detroit 

General Laboratory Assoc. 

Gulf Oil Corporation—Pittsburgh 

Hallett Mfg. Company 

Imperial Oil Company 

Imperial Oil Company, Ltd. 

“ Interavia " 

KLM 

Lake Central Airlines 

LaDriere Studio 


CHAMPION SPARK PLUG COMPANY: England, United States, Canada, Australia, Ireland, France 


Sponsored by Champion Spark Plug Company, 


conference in Toledo, Ohio, 


U.S.A., brings together outstanding 


ignition experts from 9 nations 


For three days in October a group of 
aviation authorities, representing one of 
the greatest concentrations of aircraft 
ignition knowledge and experience ever 
assembled, met in Toledo and freely 
exchanged hard-won technical information. 


This was the 1956 Aircraft Spark Plug 
and Ignition Conference, sponsored by 
the Champion Spark Plug Company to 
provide a forum for the interchange of 


Lockheed Aircraft Corp. 

Lockheed Aircraft Service 

Mohawk Airlines 

National Airlines—Miami 

North Central Airlines 

Northeast Airlines 

Northwest Airlines 

Orenda Engines 

Ozark Airlines 

Packard Electric 

Pan American Airways 

Phillips Petroleum Company 

Piedmont Airlines 

Port of New York Authority 

Pratt & Whitney Aircraft 

Royal Canadian Air Force 
(RCAF)—Ottawa 

Royal Canadian Navy 

Scandinavian Airlines System 
(SAS) 

Scintilla Div. of Bendix 


Standard Oil 


Scott Aviation Corporation 
Sensenich Corporation 
Shell Oil Company 

Shell Oil Company— 

Wood River Research 
Sidney F. Mashbir Company 
Sinclair Research and 
Socony Oil Company 
South African Airways 
Southern Airways 
Sperry Gyroscope 
Standard Aircraft Equip., Inc. 


Standard Products 
Texas Company tion. 


information on all phases of aircraft 
ignition—for the benefit of everyone in 
aviation. 


The sessions were recorded word for 


word, and a complete transcript of every 
question and answer will soon reach 
Champion representatives and distribu- 
tors. If you have an ignition problem, 
chances are they have the solution. 


Why not ask them? 


Trans-Canada Airlines 

Trans World Airlines 

United Air Lines—San Francisco 
Vapor Blast Mfg. Co. 
Westinghouse 

Wright Aero Div. of Curtis Wright 


Representatives of the U.S. 
Army Ordnance Corps, the 
U.S. Marine Corps, the U.S. 
Navy Bureau of Aeronautics, 
the U.S. Air Force, the Civil 
Aeronautics Bureau, and the 
Civil Aeronautics Administra- 


Company of Ohio 


World’s favorite 


CHAMPION 


SPARK PLUGS 
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PROVENTE AF42 


AIR FRANCE 


operates 72 

‘“* Super Constellation ” 
services every week 
to major cities 
throughout the world 





Close networks 

inside each continent 
where agreements with 
associated airlines 
enable you to reach 

all important 

centres 


= 
AIR FRANCE 


offers sleeper chairs 

and reclining seats on 

all its long-distance services, 
beds on international services 
and private cabins on 

the “ Parisien Spécial ” 


———— 2 











AIR FRANCE - AIR CREDIT 


enables you to pay for 
your journey in 3, 6, 9, 

or 12 monthly instalments. 
You fly today and 

pay tomorrow. 


AIR FRANCE 


always in the forefront, 

is preparing a future worthy 
of its present. In ordering 
12 Caravelles and 10 Boeing 
707s it is one of the first air- 


lines to advance into at 


—— 


Travel agencies 
and AIR FRANCE 
are at your service 
to advise you 
and prepare for 
you the best 
possible journey 
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to 


AMERICA 
AFRICA 
ASIA 


On the whole of AIR FRANCE’s 
long-distance network you 
can be sure with 


the Super Constellation 


of making the 
fastest and most comfortable trips 



















the fastest aircraft 

over the longest distances 
is now in service on 
AIR FRANCE’s 
long-range network 


AIR FRANCE 


the long-distance expert 





37 years of experience and progress 
over the world’s longest network 








SUD AVIATION 


SOCIETE NATIONALE DE CONSTRUCTIONS AERONAUTIQUES 


PREMIERE SOCIETE DE CONSTRUCTIONS AERONAUTIQUES D’EUROPE 


My, Ft ‘ 
oo 
os sith 
x ? 
<< 
ae 
Py a 
‘a 
+ '. 


OUEST AVIATION NUD-EST AVIATION 


¢ 


22.000. owucsr iets 


500.000 m’* de surfaces couvertes 


PARIS NEW-YORK 
Sitge Social: 37, Bd de Montmorency 500, Fifth Avenue 











—a series of contributions on questions 
of the hour by leading aviation 
personalities. 


MAX HYMANS 


—President of Air France, Commander of 
the Legion of Honour, Croix de Guerre 
(3 Citations), Resistance Medal (with 
rosette), O.B.E., President IATA, 1954-5. 


Air transport and the 













development of young countries 


One of the greatest advances of the modern era has 
been the use made of the aeroplane in bringing to- 
gether peoples of many lands. Western civilisation 
has been rejuvenated by the ease with which visits 
can be made to countries which previously were 
just names on a world atlas. 

Air France has made an important contribution 
in this respect, particularly on the African con- 
tinent where not only have the French territories 
been brought into contact with the outside world, 
but also internally with the networks in French 
West and Equatorial Africa and Madagascar. The 
long distance routes which they traverse represent 
more than a third of the world-wide network of Air 
France, which is in fact the largest in the world. 

In 1955 the aircraft of Air France flew 19 million 
kilometres on these routes, involving 10,000 flights, 
transporting 303,000 passengers, 24,000 tons of 
freight and 1,900 tons of mail. 

The remotest areas of Africa have been opened up 
to receive an influx of doctors, lecturers, engineers 
and many others. Urgent requirements, such as 


medical supplies, are now available within 24 hours, 
where previously it had taken as many days. African 
Members of Parliament are able to maintain far 
closer contact than ever before with the territories 
they represent. Air France has played its part in the 
present evolution of the development of overseas 
territories and in 1955 just under two-thirds of the 
1,500 personnel employed by the Company at 120 
points of call in the internal networks were Africans. 

Following the recent declaration of Brazzaville, 
which replaced the former colonial pact, the expan- 
sion of commercial aviation in Africa has greatly 
assisted the delegation of authority and thereby the 


territories are more self-reliant. 











\ AVIATION 


SERVICE ~~ 








serves aviation well 


THE BRITISH PETROLEUM COMPANY LIMITED 









air conditioning 
by AiResearch 


AiResearch air conditioning and pressurization 
systems and components are in wide use throughout 
the world on commercial and military aircraft. This 
equipment is also installed on a large proportion of 
the new jet and turboprop airliners that will soon 
dominate the world’s skies. Already included are 
the Boeing 707, the Lockheed Electra, the Fokker 
Friendship and the SNCASE Caravel. Dependability 


THE 





Complete air conditioning and 
pressurization systems 

for high-speed, high-altitude 

aircraft... 


AIR CONDITIONING 
SYSTEM 


Refrigeration Turbines 
Heat Exchangers 
Water Separators 
Humidifier Systems 
Cabin Temperature Controls 
Air Flow Regulators 
Pneumatic Air Shutoff Valves 
Power Source 

(gas turbine compressor) 


PRESSURIZATION 
SYSTEM 


Cabin Pressure Controllers 
Outflow Valve 
Safety Valve 














and reliability of AiResearch components and sys- 
tems have been proved by millions of operating 
hours by the majority of the world’s airlines and 
military forces. 

You are invited to write for more specific infor- 
mation on our products and the addresses of our 
licensees throughout the European continent, the 
United Kingdom and Japan. 


CORPO AVI 


AiResearch Manufacturing Divisions 


Los Angeles 45, California + Phoenix, Arizona + U.S.A. 


Designers and manufacturers of aircraft systems and components: REFRIGERATION SYSTEMS - 
HEAT TRANSFER EQUIPMENT - 


CABIN AIR COMPRESSORS + TURBINE MOTORS + GAS TURBINE ENGINES - 





CABIN PRESSURE CONTROLS + 






PNEUMATIC VALVES AND CONTROLS - TEMPERATURE CONTROLS 
ELECTRO-MECHANICAL EQUIPMENT + ELECTRONIC COMPUTERS AND CONTROLS 


NEW J-52 JET ENGINE —A new medium-sized jet-turbine 
engine, designated the J-52, has been announced by Pratt & 
Whitney Aircraft. 

The engine has benefited from intensive design work done by 
Pratt & Whitney Aircraft on its twin-spool, axial flow J-57 and 
advanced J-75 engines, which combine great thrust with a high 
compression ratio and low fuel consumption. The J-52 first will 


VITAL EQUIPMENT aboard the 
Convair B-58 Hustler supersonic bom- 
ber is almost automatic, requiring a 
minimum of attention from its three- 
man crew. One of 16 major subsystems 
in the B-58 is the Hamilton Standard 
air conditioning and pressurization 
system. It cools the crew, the electronic 
equipment, and the wheel wells, heats, 
pressurizes and dehumidifies the cabin, 
and provides defogging air and rain 
removal for the windshield. Other 
Hamilton Standard equipment in the 
B-58 includes hydraulic pumps and 
pneumatic engine starters. 





be installed in a Douglas A4D attack bomber. Among new 
U.S. Navy aircraft that may use the J-52 are a small, high-speed 
fighter, a supersonic trainer, and an attack aircraft. In addition 
to its military applications, the J-52 is attracting interest as an 
efficient power plant for medium-range commercial jet transports 
now being designed by major United States airframe manufac- 
turers. 






























with United Al 


FLOTATION GEAR is optional 
equipment for the Sikorsky S-58 heli- 
copter, and is available for use on 
over-water airline routes and in off- 
shore oil operations. The S-58 has 
been ordered by major oil companies 
and will soon join S-55 helicopters in 
Gulf of Mexico offshore oil activities. 
The S-58 can carry 12 passengers 150 
miles offshore and return without 
refueling. 








AT MIAMI BEACH, FLORIDA, 
delegates to the recent Latin American 
Aviation Conference were carried be- 
tween Miami International Airport and 
their conference headquarters in Si- 
korsky Aircraft’s new S-58. The meet- 
ing, sponsored by the Export Com- 
mittee of the Aircraft Industries Asso- 
ciation, dealt with a wide range of civil 
and military aviation matters. 








UNITED AIRCRAFT EXPORT CORPORATION East Hartford 8, Connecticut, U. S. A. 
European Offices: 3/5 Warwick House Street, London SW1, England 
PRATT & WHITNEY AIRCRAFT Aircraft Engines 


HAMILTON STANDARD Propellers and Jet Aircraft Equipment 
SIKORSKY AIRCRAFT Helicopters 








Future under Control 


The introduction of high-speed, high-altitude jet aircraft will add to the air traffic 
control problems being encountered today. 

The stringent operating characteristics of these aircraft emphasise the need for 
precise navigation so that climbs and descents through altitudes occupied by other 
aircraft can be carried out safely with minimum delay. The difficulty of providing 
vertical separation at high altitudes will also necessitate the lateral separation of 
these aircraft en route. 

The Decca Navigator can provide the solution to the problem. With Decca any 
predetermined track can be flown precisely and a continuous indication of exact 
position is provided for the pilot. The problems of air traffic control are therefore 
considerably alleviated. 

By providing a means of precise navigation Decca, already demonstrating its ability to 
bring about reduced separation standards essential to the most economical use of air 
space, will permit the introduction of high performance aircraft with safety and 


tHE DECCA 
NAVIGATOR 


THE WORLD’S MOST ACCURATE NAVIGATION SYSTEM 


economy. 








THE DECCA NAVIGATOR 





COMPANY LTD. LONDON 
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No. 3, 1957 


OPERATING RESULTS FOR 1956 have been published by the following airliness SWISSAIR made a net profit 

of 2, 700, 000 Swiss francs, for total revenues of 159,000, 000 francs and expenditure of 156, 300, 000 francs. 
Added to this is the sum of 266, 000 francs brought forward from 1955. The number of tonne-km offered rose by 
16% over 1955 to 110,402,912; tonne-km performed 73, 201,432; passengers 773, 956; freight 10, 421, 496 

kg; mail 3,608,345 kg. - AIR INDIA INTERNATIONAL announces total receipts of 68, 621,416 rupees for the 
1955-56 operating year, with expenditure of 68, 242, 959 rupees and a net profit of 378, 457 rupees. Ton-miles 
offered 35, 242, 244; ton-miles performed 21,452, 852; passengers 62,079; freight 2, 771, 967 Ibs.; mail 974, - 
848 Ibs. - SABENA estimates a net profit of 78,000,000 Belgian francs, compared with 19, 000, 000 francs in 
1955. Tonne~km offered 147, 509, 242; tonne-km performed 109, 495, 963; passengers 526, 594; freight (in 
tonne~km) 27, 780, 341; mail (in tonne-km) 6, 176,628. - K,L.M. reports roughly 406, 700, 000 tonne-km 
offered in 1956 and 234, 661,000 tonne-km performed. Passengers 822,000; freight 23, 739,000 kg; mail 

2, 630,000 kg. - LOFTLEIDIR recorded 16, 888, 009 tonne-km offered, 9, 608, 698 tonne-km performed, 21, - 
773 passengers, 230, 465 kg of freight and 32, 198 kg of mail. - FLUGFELAG ISLANDS reports 70, 020 passen- 
gers, 1,500 tonnes of freight and 169 tonnes of mail, Financial results have not yet been received for the three 
last-mentioned airlines. 


THE FRENCH GOVERNMENT has authorized the purchase in the United States of 11 four-engine jet transports. 
A loan will be granted by the Export-Import Bank, and a financing company will be set up in connection with 
the deal, Air France already has a firm order for ten Boeing 707 Intercontinental transports and has applied for 
permission to buy additional jets of an undisclosed type. How the eleven gircraft now authorized will be distri- 
buted between the three interested airlines, Air France, U.A.T. and T.A.1., has not been revealed. 


SCANDINAVIAN AIRLINES SYSTEM is now operating a twice-weekly Copenhagen-Tokyo service via the Arc- 
tic. Aircraft, Douglas DC-7C. $.A.S. has also revealed that it is planning a new service between Copenhagen 


and Tokyo via Moscow, which will reduce flying time by a further six hours to 24 hours. 


SWISSAIR is to open its long-planned weekly service to Tokyo on April 25th. Aircraft, Douglas DC-6B. A 
second weekly service will be added on July 8th. Route: Zurich-Geneva-Beirut~-Karachi-Bombay~Bangkok- 
Manila-Tokyo. 


SABENA inaugurated a twice-daily helicopter service between Brussels and Paris on March 3rd, using Sikorsky 
S-58s. The service will be described in the April issue of “Interavia". 


ICELANDIC AIRLINES LOFTLEIDIR has ordered two Lockheed Electra L-188A transports at a cost of $4, 633, 600. 
Of this amount, 30% is to be paid prior to delivery. For the remainder, 1.A.L. will be granted a loan by the 
Export-Import Bank in Washington. The company plans daily flights between New York and Reykjavik, termina- 
ting in London, Luxembourg, Hamburg and Oslo. 


THE U.S, CIVIL AERONAUTICS BOARD is taking steps to end subsidies to Northeast Airlines Inc., last of 
America's twelve domestic trunk lines still getting Federal aid. The Board maintains that since Northeast has 
obtained the New York-Florida route, it no longer needs subsidy payments to break even. Last year these pay~ 
ments amounted to $1, 800,000. If no objections are raised, the order will become effective retroactively to 
February 7th 1957. 


THE FISCAL YEAR REPORT issued by the U.S. Civil Aeronautics Board also cemments on the vast growth in traf- 
fic and revenue of U.S. certificated air carriers in the ten post-war calendar years from 1946 to the end of 1955. 
Overall revenue tonemiles for all services rose from just under 788, 000, 000 to more than 3, 000, 000, 000, an in- 
crease of 290.4%. An even greater increase was shown in cargo ton-miles in scheduled service, which jumped 
from under 54, 000, 000 to more than 434, 000, 000, or an increase of 708.7%. Total U.S. mail ton-miles in 
scheduled service rose from more than 39, 000, 000 to more than 142, 000, 000, an increase of 264.3%. Total 
revenue passenger-miles in scheduled service jumped from more than 7, 000, 000, 000 to more than 24, 000, 000, - 
000, or an increase of 245.4%. Total operating revenues from all U.S, scheduled air carriers, including both 
service mail and subsidy, increased from nearly $463,000, 000 to more than $1, 500, 000, 000. 











id 


* From INTERAVIA's world-wide news service, including INTERAVIA AIR LETTER, the daily international aviation news digest. — No part may 
be reproduced without written permission. 











TH AIR FORCE plans the purchase of sixty P.3 multi-purpose trainers from the Pilatus works at Stans, 

twenty DH.115 Vampire Trainers and eight helicopters (three Djinns, three Alouettes and two American types). 
Meanwhile not only the Dassault Mystére IV jet fighter, but also the Canadair Sabre 6 and the Hawker Hunter 

F.6 has been tested for possible use in Switzerland. 

SEA HAWKS are to equip both the West German and the Dutch Naval Air Services. Bonn has ordered 68 Sea 

Hawks at a price of DM 60, 000,000, and Holland's order is for 30, to be based on the aircraft carrier Karel 


Doorman. 


ARMY'S FIRST ED LE REGIMENT is being formed this month. It will be the 47 Guided 
Weapons Regiment (Field) of the Royal Artillery, commanded by Lieutenant-Colonel J.E. Cordingley, and will 
be stationed at Haig Lines, Crookham, Hampshire. It will be equipped with American Corporal guided rockets 
and is expected to become operational early in 1958. 

D HIEF OF AIR FORCE is Marshal of Aviation Konstantin Vershinin, who 
succeeds Marshal P.F. Zhigarev. The latter was recently transferred to take charge of the Soviet airline Aero- 
flot, to replace Marshal Zhavoronkov, who has resigned for health reasons. 

A French representative with S.H.A.P.E., has been promoted to Air Force Briga- 
dier General and transferred, at his own request, to the Reserve. General Gallois is now Sales Director for 
Générale Aéronautique Marcel Dassault. 

AG, Augsburg, has decided to increase its share capital from DM 5, 600, 000 to DM 10, 500, - 


000. The new shares are being taken over by the Bavarian Government. Total capital is now distributed as 
follows: Bavaria 49%, Messerschmitt family 49%, Federal Government (as trustees for the Messerschmitt Group) 
2%. The shares in Messerschmitt GmbH held by Messerschmitt AG have been transferred to the Bavarian State. 
- It is rumoured that the Federal Government has approved the grant of an “Investment credit” of DM 3, 000, 000 
to DM 6, 000, 000 by the Reconstruction Credit Bank (Kreditanstalt fur Wiederaufbau). Professor Willi Messer- 


schmitt is leaving the company. 
THE CONVAIR DIVISION of General Dynamics Corporation announces an order from Transcontinental S.A., 


Argentina's newly certificated private airline, for four Convair 880 medium-range jet transports. Contract sum 
and delivery date are not disclosed. The aircraft will be used on the company's projected Buenos Aires-New 


York and Buenos Aires-San Francisco services. 


NORTH AMERICAN AVIATION INC, has opened a European office in Geneva, Switzerland, with Robert J. 
Clark as its Director. 





* 


WORKSHOP BRIEFS. . 


Air Marshal Roy Slemon, Chief of the Air Staff, R.C.A.F., states that the Ayro CF-105 supersonic fighter will 
begin flight testing before the end of the year. Gross weight approx. 34 short tons; ceiling around 12 miles; 
climb to ceiling in three to four minutes. * Exceptional climb performance is also reported for the Nord Ger- 
faut Il with SNECMA-ATAR G jet (afterburner): 2 min 40 sec to 39, 360 ft., 3 min 40 sec to 49, 200 ft. 

* More than 7, 000 J57 jet engines have so far been built by Pratt & Whitney and Ford Motors. * Armstrong 
Siddeley announces that “considerably more" than 8, 000 Sapphire (J65) jet engines have been built under li- 
cence in the United States. In addition more than 2,000 have been produced in Britain. * Sixteen Republic 
F-105 fighter-bombers, of the F-105A and F-105B versions, are to be built initially for test purposes. Future 
production contracts will depend on the results of the flight tests. * The last las AD Skyraider naval com- 
bat aircraft has been delivered. The Skyraider had been in production since March 1945, and a total of 3, 180 
were built in various versions. * The Miles HDM 105 prototype with high-aspect-ratio wing is to begin flight 
testing shortly. The HDM.105 is to be used to collect data for use in the projected construction of the Miles 
HDM. 106 passenger/freight model (two Lycoming engines). Miles is also working, for the U.S. Army, on the 
project of the HDM.107 turboprop model, which will also have a high-aspect-ratio wing, * Philco Sidewinder 
missiles (air-to-air), originally developed for the U.S. Navy, will also be used in future by the U.S. Air Force; 
type designation GAR-8. The U.S.A.F. plans to employ the Sidewinder to supplement the Hughes GAR-1 


Falcon, * Giumman is expected to resume activities in the missile development field. * The first production 
model of the Martin P6M Seamaster four-jet flying boat will be ready for flight testing this summer. * A develop- 


ment contract for a new HU2K-1 helicopter has teen awarded to Kaman Aircraft Corporation, of Bloomfield, Conn.) 
by the U.S. Navy. The HU2K-~1 will have a single rotor and be powered by a General Electric T58 gas turbine. 
* The Fiat G. 91 light-weight fighter exceeded a speed equivalent to Mach | on four successive occasions at an 
altitude of roughly 29, 500 ft. during a test flight on February 20th. Fiat also announces that the second proto- 
type is nearing completion. A third will follow before work on the pre-production batch of 27 is begun. * The 


Breguet 1100 single-seat tactical support aircraft was due to make its first flight early in March. The aircraft 
is entirely of sandwich construction and is fitted with two Turboméca Gabizo Jets of 2, 425 Ibs, thrust each. 











* * * 
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~BONANZA AIRLINES, NOW SERVING 
SIXTEEN CITIES IN NORTH AMERICA, HAVE ORDERED 
ROTOL PROPELLERS AND EQUIPMENT 


FOR THEIR FLEET OF E27 fiends AIRCRAFT 


The Hoover Dam, one of the world’s outstanding 
engineering achievements stands mid-way between 
Nevada and Arizona, bringing control to the 
turbulent waters of the Colorado River. 


ROTOL PROPELLERS 6 EQUIPMENT 


PUB/R/40/S7 
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The intelligence on which the swift and complex operation N 
of modern aircraft relies, whether for civil or military oa R E LY 0 


purposes, can depend upon Marconi radio equipment, 
navigational aids and radar. Marconi’s experience in 4 A R 
ground-to-air radio goes back to 1906 and they were 


investigating radar principles in 1929. 


Marconi’s characteristic foresight and enterprise today RADI O, RADAR OR 
are making possible still further progress in electronics 
y te NAVIGATIONAL AIDS 


for aviation, and, thereby, in aviation itself. 


Planning and Installation of 
Airport and Aircraft Radio Systems and Ground Radar 


MARCONI’S WIRELESS TELEGRAPH COMPANY LIMITED, CHELMSFORD, ESS 
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TURBO-REACTEURS 


ATAR 


SNECMA 


150, eeTret ses HAUSSMANN - PARIS-8° 








For glider towing or acrobatics 


choose the well-proven 


Czechoslovak TRENER Z 226 aircraft 















—a two-seater low-wing monoplane with a fixed undercarriage, an air-cooled Walter- 
Minor 6-IIl engine, landing flaps and tandem seat arrangement. 

For glider towing we offer you the Z 226 B tug version, while for aerobatics instruc- 
tion choose the Z 226 T trainer version. 

Ask for a detailed offer containing further technical data about these highly 
appreciated Czechoslovak aircraft of the TRENER Z 226 type. 






OMNIPOL LTD. 


Praha 3 
Washingtonova 11 


Czechoslovakia 





Representatives: Argentina — Dr. M. L. Insua, Arenales 1161, Buenos Aires France — Henri de Montmarin, 22 Rue Georges Bizet, Paris 16¢ 
Austria — Ing. A. Rutte, Berggasse 16, Wien IX German Federal Republic — AUTOHAGE m.b.H., Schmitt- 
Belgium — R. Heuvelmans, 36 Avenue Albert Jonnart, Bruxelles strasse 47, Frankfurt am Main 
Denmark — Hammers-Luftfahrt, Vesterbrogade 54, Keben- Holland — R. Uges, Handelmaatschappij ,, HET Oosten "’ 
havn V. 27, Thierenskade, Rijswijk ZH 


Finland — MATEKO O.Y., Mariankatu 15, Helsinki Switzerland — AERO-CRAFT, Bahnhofstrasse 77, Zurich 


SVENSKA 


FLYGMOTOR AKTIEBOLAGET 


TROLLHATTAN SWEDEN 
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DRY 
FIRE FIGHTING VEHICLE 


The extinguishing equipment of this mass-produced dry fire- 
fighting vehicle works on the TOTAL dry extinguisher system, 
which has stood the test since 1912, through its wide-area, rapid 
extinguishing action, in combating 

fires, inflammable liquids and combustible gases, fires in elec- 
trical systems and solid bodies. 

The vehicle has a capacity of 1,650 Ibs. of TOTALIT SUPER dry 
chemical. Hose equipment consists of 2 high pressure hoses 
each 100 ft. long. Each of the TOTAL extinguisher nozzles 
delivers approx. 880 Ibs./min. 


TOTALIT SUPER Total vehicle weight oe. 
z . , wae 8, Ibs 
gives optimum extinguishing 


action with low consumption 


<b is water-repellant, even un- 
_ der extreme conditions 


is non-corrosive 

is electrically non-conducting 
does not scratch (no damage 
to aircraft) 

is harmless to man and ma- 
terial 


Overall lenght approx. 
14 ft. 

Overall height approx. 
7 ft. 

Overall width approx. 
7 ft. 


Chassis type Unimog/S 
Drive all-wheel drive 
(cross-country) 
Engine power 
85 h. p./4,850 r. p.m. 











Speeds from 1 to 65 m.p.h. 





is frost-proof 








Control panel 







TOTAL PLF 750 d 
fire-fighting vehicle 


Extinguisher 
nozzle 





Conveniently placed and 
fittings and controls 
ensure lightning operation 


HeUERscHure TOTAL KOM. GES. FOERSTNER & CO., LADENBURG/NECKAR 
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AIR DEFENCE (STRAUS TURRVAN EAU 


AUTOMATIC ANTI-AIRCRAFT SYSTEMS 
AUTOMATIC AIR TRAFFIC CONTROL SYSTEMS 






FIRE CONTROL EQUIPMENT 
























Pilatus Aircraft Works Ltd. 


Stans (Switzerland) Tel. (041) 8414 46 


P3 Trainer for the Swiss Air Force 


Equipped for: Elementary training, Altitude flying, Acrobatics, Instrument flying, Night flying 
With training armament for: Machine gun practice, Rocket practice, Bombing practice 


P3 is today’s most versatile trainer in its class, for the rational training of military pilots, from first flight to jet fighter 


e Shortens training time |e Reduces training costs 


e Simplifies aircraft fleet by choice of a single type for full training 















Save your pilots 
and aircraft by ( 






























The BEFAB “ SAFELAND ” safety net embodies, among other, 
features the following advantages: 


oO It stabilizes the aircraft which enters the net asymmetrically, 
for example, during a skid, ground loop etc. 


It causes little or no damage to the aircraft. 


It is simple to erect. 


o 
3 
4) It is easy to move about. 
o 
6) 
7 








It causes no extra down force on nosewheel. 


It has very low installation costs. 





Total weight of the equipment is about 5,000 Ibs. 


A test carried out with the Swedish Air Force J29 
jet fighter. 
Weight of aircraft 14,000 lbs (6,400 kg) 


Arresting speed 90 m.p.h. (150 km/h) 
Braking distance 390 ft (120 mtrs) 














After exhaustive tests several Air Forces have already ordered the 
Safeland arresting net, for instance, Sweden, Switzerland, Denmark, 
Italy, France. 


At present equipment for aircraft of 65,000 lbs weight and arresting 
speeds of 125 miles per hour are manufactured. 
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FRA \ OF THE ELAND IS BEGINNING--- 


Every medium-haul airline in the world is faced with 
an urgent decision: how, and how soon, to convert 
to turbo-props in the 3,000-4,000 e.h.p. range. 


It becomes clearer every month that ELANDS are the simple and immediate 
answer. Because of its single-spool design the ELAND is inherently safe and 
fundamentally economical to run and service. Because of its extreme flexibility in 
performance it is adaptable to any and every operating condition. And because of its 
simplicity and its excellent power-weight ratio it is a good engine for conversion 
projects. The case of the Napier Eland Convair—bought from the makers and 
converted to ELANDS—is a convincing illustration. 


Few structural alterations. Installation of ELANDS in the Convair 340 has 
meant remarkably few modifications—and these have taken place ahead of the main 
engine bulkhead frame, which has otherwise been retained unaltered from the 
original installation. Other alterations have been confined to the instrument panel, 
the control quadrant, and the aircraft electrical system (adapted to include a circuit 
for Napier ‘Spraymat’ electrical de-icing of engine intake, propellers and spinners). 





Three examples 
of successful 
Napier Eland conversions: 
the Convair 340, 
the Elizabethan, 
the Varsity. 


D. NAPIER & SON LIMITED . 





The profit of ELAND operation—From studies made of the published direct 
operating costs (including depreciation) of a number of typical airlines, it is proved 
that in the light of our guarantees a converted aircraft will be cheaper to operate— 
whether the costs are calculated on the basis of aircraft miles, ton miles or passenger 
miles. Such calculations, of course, take no account of the increased revenue which 
will be earned by this, as by all other turbine-engined aircraft thanks to greater 
passenger appeal. 


Eland conversion means increased profits to the progressive airline 


LONDON, W.3, ENGLAND Partners in Progress with The ENGLISH ELECTRIC Company Ltd. 
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Youre years 


ahead... 
with the 


New channelling and specification stand- 
ards for mobile radio are being introduced 
in the United Kingdom and many parts of 
the world. The “Ranger”, Pye’s latest 
V.H.F. mobile, has been designed to 
anticipate these and will, in fact, meet 


3 amplitude modulated versions are available 


W = 100 Ke/s. channelling for aeronautical and multi- 
carrier schemes. 


= 60 Kc/s., 50 Ke/s. or 40 Kce/s. channelling. 
VN =30 Ke/s., 25 Ke/s. or 20 Ke/s. channelling. 


specifications for the next ten years. The 
Pye “Ranger” therefore combines super- 
lative performance with the maximum 
technical life. No matter what your chan- 














nelling requirements the Pye “Ranger” 
will meet them. The Ranger has been designed to meet the following 
leading specifications. 
\> 
, U.S. Federal Communications Commission 
Canadian R.E.T.M.A. 
Canadian Dept. of Transport 
Telecommunications ee we Re i 
CAMBRIDGE i ENGLAND British G.P.O. existing and proposed specifications 
Pye Corporation of America, Pye Radio & Television (Pty.) Ltd. Messrs. Telecommunications, 
270, Park Avenue, Building A, Johannesburg, South Africa. Jamestown Road, Finglas, Co. Dublin. 
New York 17, N.Y., U.S.A. : 
Pye (Canada) Ltd., 82, Northline Road, Pye Ltd. 
Pye Limited, Mexico City. Toronto, Canada. Auckland, C.I., New Zealand. 
Pye Limited, Tucuman 829, Pye Pty. Ltd., Pye (France) S.A. 
Buenos Aires, Argentina. Melbourne, Australia. 29 Rue Cambon, Paris I&" 


PYE LIMITED - - CAMBRIDGE -; ENGLAND 


Phone: Teversham 3131 Cables: Pyetelecom, Cambridge 
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de Havilland Comet IV’s 
ordered by Capital Airlines 
will be equipped with 


tyres, wheels, brakes 


and ‘Maxaret’ anti-skid units 


DUNLOP RUBBER COMPANY LIMITED (AVIATION DIVISION 


FOLESHILL +» COVENTRY +» ENGLAND Depots throughout the World 
















Internal electric hoist operation 


Presenting the BELL RANGER 


. 


| Versatility ~~ "~~ 
| ’ i 
Unlimited! 





Two-patient litter-kit installation 


LL 


be converted to cargo carrier, aerial ambulance or rescue conveyance . . . its 
internal hoist can be completely installed in five short minutes. 

For the complete story of this great new four-place business aircraft, write, MelicyyHe? care 
wire or phone . . . Sales Manager, Dept. JA-30 P.O. Box 482, Fort Worth, 


Texas. Subsidiary of Bell Aircraft Corp. 


Newest of the famous Bell Modell 47 family, the Ranger is truly an all- 
purpose helicopter with unlimited versatility. 

This fast, powerful addition to the Bell fleet defies severe weather and 
rugged terrain. In a matter of minutes its luxurious executive interior can 





FT. WORTH, TEXAS 
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The English Electric P. 1, Britain’s first fully supersonic his 

fighter, is destined to follow present day fighters into be 

squadron service with the R.A.F. and a production 7 

c order for it has already been placed. ly, 
= THE ™ 
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PARTNERS N PROGRESS WITH MARCONI'S AND NAPIER IN THE ENGLISH ELECTRIC GROU?P 
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O, January 26th, 1957, a selected group of 
Western European diplomats, including the 
Foreign Ministers of most of the Coal and Steel 
Pool countries (France, Germany, Italy, Hol- 
land, Belgium and Luxembourg), met in the 
Chateau Val Duchesse, near Brussels, to lay the 
foundations for an economic Pan-Europe. The 
next step planned is to create a “common 


> 


market”? in which there would be no Customs 
barriers and within which both capital and 
labour could move freely; in brief, to make the 


six countries into an economic bloc. 


It might almost be imagined that the Euro- 
peans had had to wait until 1957 to discover their 
entity. Looking back, it can be said that Europe 
could have had an easier life. As far back as 
768 to 843 A. D. there was a Greater Europe, 
the Carolingian Empire, in which East and 
West Franks, Spaniards, Italians, Saxons, Ba- 
varians, Bohemians and even, for a time, Danes 
lived peaceably side by side. A hundred years 
later—and what is a century in the course of 
history >—the Holy Roman Empire emerged, 
becoming a powerful factor in world politics 
until Napoleon and the Rhenish Confederation 
gave it its knock-out blow. And what, ultimate- 
ly, was the French Emperor’s plan but to unite 


the European Continent, this time under French 


On January 26th, 1957, the Foreign Ministers of the Coal and Steel Pool countries met 
Duchesse, near Brussels, under the chairmanship of Belgium’s 
Foreign Minister Paul-Henri Spaak to examine the prospects for an economic union. 
This is not the first attempt at a unification of Europe... 


at the Chateau Val 











Europe Played Out ? 


hegemony ? Admittedly, in trying to bring such 
“fringe states” as Britain and Russia under his 
sceptre, he bit off more than he could chew. 
Otherwise Bonaparte’s project might perhaps 
have united Europe once more. 

There can be no doubt, therefore, that the 
Old Continent has more than once missed its 
opportunity during the past thousand years. 

A good example of how groups of varying 
interests can be united was provided on July 
4th, 1776, by the thirteen European colonial 
states in North America, when they issued their 
Declaration of Independence through their first 
Congress in Philadelphia—the Federal Capitol 
at Washington, D.C., of course, had then not 
even been thought of. In the course of time 
there developed the United States of today and 


‘ 


the “American Century” with which both West 
and East must now reckon. 


* 


The rise of the United States 

Even an aviation trade magazine cannot 
entirely ignore history, since indirectly it forms 
the basis of all political, economic and technical 
development. 

In 1763 King Louis XV of France suffered a 


heavy defeat at the hands of the English. This 


cost France her naval supremacy as well as 
valuable colonial possessions in North America. 
But England’s pleasure in the new territory was 
not destined to last long. Fighting broke out 
between Americans and English at Boston only 
twelve years later, with the American rebels 
cutting no mean figure. 

These descendents of Pilgrim Fathers and 
emigrants from all European countries behaved 
from the beginning as a real state, or even a bloc 
of states. To begin with, there were thirteen 
small republics, who found a capable general in 
George Washington and an experienced diplo- 
mat in Benjamin Franklin. Perhaps history will 
one day compare President Dwight D. Eisen- 
hower and his Secretary of State John Foster 
Dulles with the duo from the United States’ 
early days. Meanwhile it can certainly be said 
that Benjamin Franklin had a far better press in 
Europe in his day than the United States’ pre- 
sent Secretary of State... All this is not irrele- 
vant, but has a great deal to do with Europe. 

While 


ducting their War of Independence against the 


the American colonists were con- 
English, with the courage of despair, their first 
“emissary”? Benjamin Franklin landed almost 
unperceived in France, where he soon succeeded 


in capturing sympathy for himself and his 


... Thirty years ago, under the aegis of the old League of Nations, France’s Briand 
and Germany’s Stresemann worked together with the object of reducing international 
tension and awakening a desire for unity within Europe. Their efforts were brought to 
nought by World War II. A League of Nations session in 1927. 











European aviation 





country. He became the first “Voice of America’’. 
The former soapmaker, printer, journalist 
and inventor—his inventions include the light- 
ning conductor—possessed sound common 
sense, integrity and a high all-round culture. 
Very soon he had the people of Paris and the 
French King’s ministers on his side. And under 
the pressure of public opinion Louis XVI was 
obliged to enter into an alliance with the young 
rebel state after the decisive American victory 
at Saratoga and to grant it what was for those 
days the enormous loan of 25,000,000 francs. 
With this French money the Americans were 
able to buy arms, rebuild their shattered cities, 
found new ones and expand mightily in other 
directions.—This was the real beginning of the 
New World, and the French loan was a fore- 
runner of the Marshall Plan of our days... 
though in reverse. 


Looking further through American history 
we find that progress was initially by no means 
rapid. American pioneers fought their way pain- 
fully from the east to the west coast, the Union 
gradually grew to a total of forty-eight States 
but was still not a Great Power. Alaska was 
purchased from the Russians in 1867, and 
Hawaii was annexed with little or no fuss in 
1898. In this way the United States had announ- 
ced its interest in the Pacific Ocean. It even be- 
came warlike—an exception in its international 
policy up to 1917—and took the Philippines 
from the Spanish by means of a colonial war. To 
protect its long east and west coasts it soon 
expanded its Navy and pierced the Panama 
Isthmus so as to enable the fleet to operate in 


both oceans. 


Nevertheless, the United States was still not 
regarded as a Great Power, nor was it per- 
mitted to play in the concert of the Great 
Powers, and if it needed funds to expand its 
railways, mines or industry it had to apply to the 
money markets in London, Paris, Berlin and 
Vienna. Europe had confidence in the New 
World, in this land of unlimited opportunities, 


The thirteen North American States, whose first Congress in Philadelphia proclaimed 
to the world their Declaration of Independence on July 4th, 1776, went to work more 
realistically than the twentieth-century Europeans, 





In addition to their world-wide significance, the Hague 
Conventions have also served the cause of European 
rapprochement. The Peace Palace at The Hague. 


and the Europeans could have remained equal 
partners with the New World if they had not so 
foolishly ruined themselves in two world wars. 
After World War I the former creditors had 
already become debtors to the United States, 
after World War II at times even pensioners. 
Though the United States had advanced to the 
rank of a Great Power round about the year 
1910, it was the two world wars which made it 
into a World Power. 


The decline of Europe 

While America’s voice has been getting 
stronger and stronger since 1919, Europe’s voice 
has got increasingly weak. At times it has sunk 
almost to a whisper. 
@ While the United States had merely helped 
to decide the outcome of World War | 
Britain and France still stood firm in their over- 
seas positions—it came out of World War II as 
the real victor, militarily, politically, economi- 
cally and technically. 
@ Up to 1939, all leading arms manufacturers 
were on European soil—Vickers, Schneider- 
Creusot, Krupp, Skoda, Breda, etc.—; between 
1939 and 1945 the United States became the 


arsenal of the Western world. 


@ Up to 1939 European general staffs formu- 
lated military doctrine; today it is developed and 
ordained in Washington. 

@ Whereas up to the last war the Europeans had 
the biggest standing armies, today the United 
States’ armed services are far superior in 
strength. 

@ The League of Nations had its headquarters 
in Geneva, while today the United Nations 
main building is in New York. 

@ Whereas twenty years ago statesmen con- 
ferred in Downing Street, the Quai d’Orsay or 
Berlin’s Wilhelmstrasse, today the Europeans 
haunt the White House. 


@ At one time the banking houses of London, 
Paris, Berlin and Vienna played first fiddle; to- 
day the world’s money market is in New York. 
@ On the technical side it suffices to recall 
developments in the power industry, in the 
automobile and aircraft industries, between 1920 
and 1945. Europe held the lead in the steam 
age. But when the transition was made from 
coal to oil, this lead passed more or less auto- 
matically to the United States. True, the first 
Ford cars were also known in Europe by 1914, 
but up to the end of World War I the British, 
French, Germans and Italians were the real 


leaders of the automobile industry. 


The same applies to the aircraft industry. 

Up to about 1930 French, British, Italian, 
Dutch and German aircraft manufacturers not 
only had an export market, but they also set the 
pace. At that time Polish and Czech aircraft, too, 
had an international reputation. It was not until 
the end of the twenties that names like Pratt & 
Whitney or Curtiss-Wright appeared outside 
the United States, though even then they caused 
no serious concern to manufacturers such as 
Rolls-Royce, Hispano-Suiza or Gnome-Rhone. 
This picture changed when, in the course of 
development, it became clear how confident and 


progressive were America’s technical planners. 


The Fathers of modern America, George Washington, first President of the United 
States (left), and Benjamin Franklin, Ambassador to the Court of King Louis XVI 


(right), who became the first “Voice of America’’. 
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The first American high-speed single and 
twin-engine aircraft, which were very different 
from European designs of the time, appeared 
on the market at the beginning of the thirties. 
European aircraft manufacturers had clung too 
long to out-dated configurations, while the 
Americans had gone over lock, stock and barrel 
to the monoplane. It was their aircraft that had 
the first retractable undercarriages and variable 
pitch propellers, and the first automatic pilot 
was made by Sperry in the New World. In brief, 
companies like Boeing, Douglas, Lockheed or 
Glenn L. Martin—some of them relative new- 
comers—became the pacemakers. 

For a comparison between the prewar Ameri- 
can and European aircraft industries the situa- 
tion that existed about the year 1935 is per- 
haps revealing. European manufacturers de- 
veloped aircraft with government aid, without 
overexerting themselves, clung to the old and 
produced in large quantities. In the United 
States, still relatively small entirely privately 
financed companies were fighting for their 
existence, bringing out revolutionary designs, 
but lagging behind the Europeans in scale of 
production because of the inadequacy of govern- 
ment support. But this, too, was to change, and 
very rapidly. 

@ America found her air transport feet, after 
lagging behind the heavily subsidized European 
airlines up to about 1933. Then U. S. airlines 
began to receive adequate government assist- 
ance in the form of mail contracts, were able 
to purchase modern twin-engine aircraft for 
domestic routes and four-engine flying boats 
for overseas services, and began to compete 
with the railroads. The aircraft manufacturers 
began to cater to non-American customers and 
were even able to cut the ground from under the 
feet of European suppliers. Fokker, one of 
Europe’s main aircraft manufacturers, acquired 
Douglas sales rights. 
@ The U. S. Army, of which the Air Force was 
a part, had not yet been able to compete, where 
appropriations were concerned, with the Navy 
and its powerful air arm. From now on the 
\rmy became a vast new source of orders for 
the whole aircraft industry, while the latter still 
retained the Navy as its second major customer. 
@ In Europe Hitler’s seizure of power gave 
the signal for an arms race in the air, the expan- 
sion of the German aircraft industry scared the 
British and the French, who began to toy with 
the idea of buying from America. For the first 
time many a hitherto relatively insignificant 
\merican firm could breathe freely. Correctly 
sensing the trend of things to come, they laid 
the foundations for their first large assembly 
shops and procured the necessary tooling. 
Then came 1938, the year of crisis, with its 


nmistakable signs of a coming European con- 





New York City in 1849... 


flict. Official delegations from France and 
Britain followed one another on visits to the 
leading American aircraft and engine manu- 
facturers and made down payments running 
into hundreds of millions of dollars. American 
deliveries began, increased faster and faster, and 
kept up. After the United States entered the war 
Roosevelt set the production target at fifty 
thousand aircraft a year, a figure which Hitler 
did not take seriously but which later was 
greatly surpassed. And despite all the crises of 
the post-war years, the New World’s aircraft 


industry has never lost its lead. 


+. 


While the American aircraft industry was 
reaping its rich reward, its European sister 
industry was virtually lying fallow. The lead as 
regards both quality and quantity had long 
slipped out of its hands. Where it had not been 
destroyed or shut down by the hostilities, it was 
harnessed to producing in quantity for im- 
mediate fighting needs, so that—with one excep- 
tion—there could be no question of new devel- 
opments. By the end of the war the German 
industry was smashed, the Italian had practi- 
cally disappeared, the French, after four years 


of German occupation, was—to put it mildly 
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urgently in need of reorganization. Only the 
British industry survived. 

Then, in the immediate post-war period, the 
latter took a bold step forward. Admittedly the 
Germans had been the first to put turbine air- 
craft into service, but there had been no time 
to get them into large-scale production. Mean- 
while Frank Whittle had shown the British 
engine industry the way, and companies like 
Rolls-Royce and de Havilland courageously 
followed his lead. While the rest of Europe’s 
industry was going downhill, Britain con- 
quered the world market with new jet engines. 

Once again, however, this advantage did not 
remain unchallenged. Pratt & Whitney and 
Curtiss-Wright acquired licences for British 
designs, developed them further and built them 
in quantities inconceivable in Europe. Other 
powerful concerns such as Westinghouse and 
General Electric developed designs of their 
own, and today at least three large American 
companies have turbine engines in large-scale 
production, which need fear no comparison as 
regards power and quality. During the past 
ten years American plants have turned out 
roughly 90,000 turbine engines. 

One striking fact, however, is that there are 


at present no more than three or four major 


The League of Nations had its headquarters in Geneva (left); the United Nations]Building stands in New York. 
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The Association Internationale des Constructeurs de Matériel Aéronautique has laid the foundations for international 
research and standards. The 1956 A.1.C.M.A. General Meeting at Scheveningen, Holland. 


engine manufacturers in the United States. 
Within 


equal number in Britain alone, and France has 


impoverished Europe there is an 
another three. Sweden, Spain and Italy have 
no desire to remain idle onlookers and are al- 
ready active in the same field, and tomorrow 
West Germany will be taking its place at their 
sides. 

The multiplicity of European engine manu- 
facturers and engine types is matched by an 
even larger number of aircraft types of all cate- 
gories. Whereas, in the United States, equip- 
ment is more or less standardized, the exact 
opposite is the case on the Old Continent. 
Europe still behaves as if it had full treasuries, 
an unlimited reserve of engineering talent and 


labour, and control of the world market. 


Is Europe played out? 

Unless serious changes are made, yes! 

Each year the British present their latest pro- 
ducts at Farnborough. Every two years the 
French and other Europeans get together for 
the same purpose at the Paris International 
Air Show. But in far too many cases these 
designs, which in typical European manner 


have been “‘in the mill’’ for years, either do not 


get beyond the prototype stage or are pro- 
duced only in very small numbers. The United 
States, the rich man, thinks in terms of economy ; 
Europe, the poor man, could scarcely give less 
attention to economy. And the aircraft industry 
is not the only one to which this applies. 

The commonsense approach would be for 
the European aircraft industry to join forces, 
on the lines of the coal and steel pool and the 
proposed Euratom. Europe certainly cannot be- 
come autonomous or European airlines do 
without American heavy transports as long as 
the latter maintain their quality and are pro- 
duced in large numbers at a reasonable cost. 
Europe will probably have to buy, or build 
under licence, American guided missiles during 
the next few years, as their lead is not so easy to 
catch up. The economies of the Old and New 
Worlds are so intertwined that the relationship 
cannot be arbitrarily upset without causing 
untold harm. 

It should not be forgotten, however, that the 
Americans will ultimately get tired of con- 
stantly giving money to a debtor who cannot 
even think economically. Finally, Europeans 
have after all a certain pride and do not really 


want to stand before the New World as beggars. 


Up to the thirties French, British, Italian, Dutch and German aircraft manufacturers not only were able to export, 
but also set the tone. The Usines Henry Potez at Meaulte, Somme, before World War IT. 





Or does Europe wish to sink into such insig- 
nificance that it is ground between the two 
mighty millstones of the East and West? 

It has taken roughly a thousand years since 
the collapse of Charlemagne’s empire for the 
peoples of Europe to begin to see where their 
salvation lies. Where the idea of a European 
entity is hammered out, whether at the Brussels 
conference on the Common Market, at the 
Organization for European Economic Coopera- 
tion in Paris, in the Council of Europe at Stras- 
bourg or in the Coal and Steel Pool in Luxem- 
bourg—so far the only viable organization—is 
immaterial. What is important is that the real 
aim, namely economic and political coopera- 
tion and a uniform direction for Europe’s eco- 
nomy, should not be lost sight of in the welter 
of conferences, congresses and projects. 

Some years ago a clever Frenchman and a 
Dutchman—the latter unfortunately died all 
too soon—brought into being an organization 
based on the idea of European cooperation in 
the aeronautical field, the Association Inter- 
nationale de Constructeurs de Matériel Aéronan- 
tique in Paris, which at any rate has laid the 
foundations for collaboration in research and 
in the formulation of standards. Up to the 
present this organization has suffered from one 
defect, namely, the fact that the Society of 
British Aircraft Constructors is not a member, 
though in the light of recent events in Britain 
this situation may perhaps change. But in any 
case A.1.C. M.A. has at least helped the French, 
Italian and German aircraft industries to take 
the first steps towards practical cooperation and 
the signature of licence agreements. 

Admittedly this is only a modest beginning, 
a single building block. But, given enough 
building blocks, a whole European economic 
structure could be erected. 

Europe should today take an example from 
its descendents in the New World. They did not 
begin with a multitude of rival discussion 
groups. They began with a single Congress. 
They left their Federal States individual free- 
dom and regional self-administration. But 
politically, militarily, industrially and economi- 
cally the United States of America form one 
solid block. Boeing and Douglas, Pratt & 
Whitney and Curtiss-Wright do not present 
themselves abroad as West Coast or East Coast 
American enterprises, but simply as represen- 
tatives of the U.S. industry. All belong to the 
Aircraft Industries Association which gives 
them guidance at home and speaks on their 
behalf abroad. Europe has suddenly come upon 
the idea of freedom of movement for capital and 
labour and of abolition of Customs barriers... 
In the New World such things have always been 
taken for granted. 

When will Europe move forward from dis- 
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Europe's Defence Demands 
Political Unity 


By “Miles” 


I; this Europe of ours, groping its way between the territorial 
mosaic of the past and the possible union of the future, has a common 
need par excellence, this is to be found in the field of defence. 

No single western European country has a military strength 
capable of discouraging aggression, either direct or indirect. More- 
over, in the atomic age, a new threat arises to countries not possessing 
nuclear weapons: in view of the risks which a powerful external 
ally (such as the United States) would run in threatening atomic 
reprisals for any action against the European countries, it is by no 
means certain that any of these countries, considered separately, is 
“worth” recourse to the bogey of aero-nuclear warfare. But, taken 
as a whole, and bonded together by full recognition of the dangers 
they face, the countries of Western Europe form a bloc whose 
defence would be worth very great political and military risks. What 
is more, the important point in the new trial of strength through 
which the world has been living for years is not so much the actual 
military fact as the belief that the United States would take such a 
risk. As long as a would-be aggressor is not sure of being able to 
take action with impunity or even is not certain that an ultimatum 
will not be accepted without retaliation—in other words as long 
as there is any doubt in his mind, he will refrain from making sucha 
threat, and the s/atus quo will be maintained. The higher the trump 
card represented by Western Europe and the more powerful it is 
economically and militarily, the more automatic will be an American 
undertaking to back it and the more dangerous it will be for an 
izgressor to menace it. 


The Pentagon prefers to accept endless runways rather than a speed penalty of a tenth 
of one Mach number. Picture shows North American F-100 Super Sabres of the 
179th Fighter Day Wing at George AFB, California. 


Europe under the speed threat 

From the political point of view, the existence of nuclear weapons 
and their present distribution in the world have created a new bal- 
ance. From the military point of view, if the nuclear explosive is used 
in conjunction with missiles, as is beginning to be the case, many 
strategic principles will also be changed. Even now, with aircraft 
such as the F-100 capable of carrying nuclear projectiles at transonic 
speeds, the traditional features of air and anti-aircraft defence are 
fundamentally changed when the targets to be protected are only a 
few hundred miles from possible bases for these aircraft. The latter— 
and they have been in operational service for some time—can cover 
a good 100 nautical miles in ten minutes. How efficient can a defence 
organization be when it has such a brief warning period, especially 
in the face of a surprise attack ? Tomorrow there will be surface-to- 
air missiles capable of climbing at high supersonic speed and of 
successfully opposing such aircraft. Even today, offensive surface- 
to-surface missiles with nuclear warheads are said to be sufficiently 
accurate to wipe out any major fixed target within a range of 150 to 
300 nautical miles. So far no real defence against this form of attack 
is known. A belt 300 nautical miles wide along the Iron Curtain is 
deep enough to cover a good part of Western Europe, and very 
soon this distance will be increased. As the years, or even the months, 
go by, guidance accuracy will improve and the useful range of these 
surface-to-surface missiles will hence grow. 

Thus the area of Europe beyond reach will shrink day by day. For 
its forces to escape destruction they need a depth of space which geo- 
graphy has denied to Europe—or it must have a guarantee that its 
external allies, geographically less exposed, will intervene if it is 
threatened. Hence military considerations bring us back to the same 
position as the political considerations outlined above. 

The moral determination to form an independent whole and a 
material strength based upon a healthy economy and a certain 
military power are the best guarantees that such external inter- 
vention would in fact take place. What are the basic requirements 
for a European defence force and what would be the yardstick for 
its efficiency ? 


Moderate economic resources, at present badly utilized 


The material foundation of any armed force is, of course, the econ- 
omy. Despite their many differences, the economies of the European 
countries are still closely related. These countries are all in the same 
boat as regards their military security and live on much the same 


In order to engage raiding bombers in time, before they reach their targets, fighters 
in restricted Western Europe must have a high rate of climb. The English Electric 


P.1, which has been ordered into production, is a twin-jet supersonic fighter (two 
Avon jets plus reheat) with outstanding climb performance: supersonic rate of climb 
without afterburners! 
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footing as regards their average income. They can neither raise mass 


armies as can the East, nor equip their forces with the abundance 


to be found in the United States. They are greatly dependent on 


American aid in the form of equipment and even, to a lesser extent, 


of cash. If all the arms they possess today were examined, the name 


of an American manufacturer would probably be found on some 


two-thirds of them. Thus, even by allocating to defence the greatest 


share of their national budgets that their economies can support, the 


European countries can pay only for the manpower they mobilize 


and for part of the equipment such forces need. 


Moreover, by designing and manufacturing this equipment on a 


national level, they each tie up substantial sums in parallel produc- 


tion programmes. Some at least of this money could be saved by 


real integration. For example, several different countries have 


developed and are producing trainers and light fighters. Such dupli- 


cation of effort and expenditure could be avoided, and the savings 
thus effected be used for development in more important fields, thus 


reducing Europe’s dependence on the United States. 

It cannot legitimately be objected that the market offered by a 
united Western Europe, as defined in these pages, is too small to 
justify a common industrial effort. Even in the aeronautical field such 
an objection is not valid. Let us suppose, for example, that the total 


number of military aircraft bearing European colours today flying 


in the skies of Europe is 8,000, then the percentages of the various 


Aircraft of European and American (shaded grey) types in service with European air forces 


The table provides a survey of the principal aircraft now in service in the various Western European countries (including Turkey as a member of N.A.T.O.). A striking feature is 


Western Europe’s high degree of dependence on American aircraft in the following categories: 


fighter-bombers (F-84E, F and G), reconnaissance aircraft (RF-84F), jet trainers 


(T-33), transports (C-47 and C-119), It can be estimated that these aircraft represent more than 40 % of the total fleets of the countries listed. In other words Western Europe’s 
air forces are still dependent for nearly half their equipment on aircraft donated by the United States to their Allies. 












































’ , 
Fighters and Reconnaissance ‘ : 
Bombers fighter-bombers alvcentt Naval aircraft Transports Trainers | 
ie i. 4. i 
West Germany F-84F RF-84F Seahawk Albatross N. 2501 P. 149 Harvard 
F-86 Mk. 6 Gannet Pembroke CM. 170-R T-33 
Belgium Meteor 4, 8 F-84G RF-84F Pembroke —_ C-47 Stampe T-6 
AWA NF. 11 F-84F C-54 Meteor 7 T-33 
Hunter C-119F 
Denmark Meteor 4, 8 F-84E, G RF-84F PBY Pembroke C-47 Chipmunk T-6 
AWA NF. 11 Catalina KZ. 11 T-33 
Hunter Meteor 7 
Spain CASA 2111A HA. 1109 F-86F CASA 2111C Albatross Ju. 52 C-47 HA. 1110 T-6 
CASA 2111B HA. 1112 CASA 2111D CASA 201 HA. 100 (E. 12) T-33 
CASA 202 HA. 200 (E. 14) 
CASA 1.11 
2111 E 1.115 
CASA 2111F 
France Vautour Mistral F-84G, F RF-84G,F SE.Aquilon F4U Nord 2501 C-47° MS. 475 T-6 
Ouragan F-86K lizé F6F Br. 765 MS. 733 T-11 
Mysteére 2, 4 SO. 30P F8F MD. 315 CM. 170-R T-33 
Super Mystére Nord 2504 P2V-6 MH. 1521 SIPA S. 121 
Vautour MS. 733 
AWA NF. 11 
Great Britain Valiant Hunter Swift FR. 5 SeaVenom Avenger Pembroke C-47 Chipmunk 
Victor Javelin Canberra PR. 3, Seahawk Skyraider Hastings Provost & 
Vulcan AWA NF. 11-14 7,9 Shackleton Valetta Jet Provost 
Canberra DH. 110 Beverley Meteor 7 
N. 113 Britannia Vampire T. 11 
Gannet Comet 2 
Seamew 
Greece F-84G RF-84F C-47 T-6 
F-86 Mk. 2 T-33 
Italy Vampire F-84E, G RF-84F P. 136 G. 12 C-47 G. 46, 49, 59 T-6 
Venom F-86K G. 212 C-119 P.148, 149, 150 T-33 
B. 323 
G. 82 
Norway F-84E, G RF-84E PBY-5A C-47 Saab-91 T-6 
F-86K C-119F Vampire T. 55 T-33 
Norseman 
Holland Meteor 4, 8 F-84G, F RF-84F Sea Fury P2V-5 C-47 S. 11, 12, 14 T-6 
Hunter -86K Seahawk PBY-5A Meteor 7 T-33 
TBM Hunter T.7 
PBM 
Portugal F-84E JRF-5 Ju. 52 C-47 Chipmunk Harvard 
SA-16A -54 Vampire T. 55 T-33 
P2V 
Sweden Vampire Saab-29C PBY Pembroke C-46 Saab-91 T-6 
Venom Saab-32 Ju. 86K C-47 Vampire T. 55 
Saab-29 Vampire T. 28A 
Saab-32 Saab-29 
Hunter 
Switzerland Vampire Vampire Ju. 52 P.2, P.3 T-6 
| Venom Venom D. 3801 
C. 3603 Vampire T. 55 
} 
Turkey F-84E (RF-84 ?) C-45 MKEK. 4 T-6 
F-86 Mk. 2 C-47 MKEK. 7 T-33 
Meteor 7 
American (or Canadian) equipment is shown in the shaded bands. 
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categories in this total will be roughly as follows: 10°, transports 
800 aircraft), 30°/, interceptors (2,400 aircraft), 40°% fighter-bom- 
bers (3,200), 20° trainers (1,600). These needs are of such magni- 
tude that they could not be met by Western Europe’s aircraft 
industries alone. However, it is obvious that an understanding on a 
Government level—and its resultant effects on programmes and 
output—would enable the proportion of equipment designed and 
manufactured by the European industries to be raised. In this 
sector there is a vast “common market”, even though national 
markets may be restricted. If properly integrated, the design, 
research and production facilities could satisfy a large share of such 


a market. 


The réle of history and geography 

The United States think in terms of distance. Three times within 
thirty-five years they went to war thousands of miles from their 
home territory. Long-range air offensive, combined expeditionary 
forces, long-range fleet, global logistics, air defence behind the pro- 
tection of three oceans several thousand miles wide, these are the 
features of American geo-strategy. 

Necessarily, it is the needs of this strategy that have determined 
the characteristics of American air equipment. For many years the 
designers of interceptors, faced with the usual necessity for recon- 
ciling such contradictory requirements as rate of climb (for which 
the lowest possible weight is required) and range (which involves 
heavy fuel loads), chose to stress range characteristics. As the 
United States could defend their skies behind the vast ramparts 
of the oceans and as they had to provide escorts for their bombers, 
their engineers designed fighters of relatively long range. If based 
in Europe, these aircraft would hardly have been suited to a defensive 
strategy without depth, since during their slow climb, enemy raiders 
could have penetrated deep into European territory. It is only in the 
past two or three months that a specialized interceptor has been in 
service in the United States. A perfect combination of first-class 
aerodynamic configuration and an engine that is still quite exception- 
al, the Lockheed F-104 at last has the performance which—with the 
sole exception of the runway length it requires—would make it the 
ideal fighter to defend the forward area of Western Europe. Is it 
necessary to say that it was not the particular needs of this possible 
theatre of operations that dictated the S‘arfighter’s characteristics ? 

Throughout recent years American aircraft designers have accep- 
ted very long take-off and landing distances. In the battle between 
incompatible performance features, concessions had to be made 
somewhere; the concessions chosen were in the matter of runways. 
The Pentagon was more willing to accept heavy ground require- 
ments than a tenth of one Mach number less speed. This decision 
was all the more justifiable across the Atlantic in that the ground 
installations required, and in particular the concrete runways, were 
beyond enemy reach, there is plenty of room in which to build them 
and there is no lack of funds. But none of these conditions apply to 
Hurope. It is an accepted fact that the existing 8,000 to 10,000 ft. 
runways would be knocked out in the first hours of a conflict, that it 
is hardly possible to build others, for lack of space and funds, and 
that there can thus be no question of the dispersion which would so 
ereatly reduce the adversary’s advantage. Being unable to finance the 
production of equipment more suited to the needs of their geo- 
graphical situation, the European countries have been very happy to 
receive American aircraft, even if they are highly vulnerable on their 
vast bases. Today, however, when the problem is one of defence 
against missiles rather than aircraft, many people are beginning to 
ask whether the Soviet system of aircraft capable of operating 
trom a clearing or a field does not have a great deal in its favour. 








\ second European solution to the fighter problem: Sud-Ouest 9050 Trident I/ light- 
weight fighter with two Turboméca Gabizo jets (reheat) and SEPR rocket motor. 


This lack of suitability for the European theatre is not limited to 
air equipment, but applies equally to other sectors such as, for in- 
stance, the organization of the armed forces themselves. Designed on 
1944 standards to operate thousands of miles from home territory, 
U.S. land divisions were not exactly a model for units required to 
guard their own soil. And there are abundant other examples. 


Too little and too costly 


Thus, with the present political structure of Europe, the coun- 
tries which compose it are faced by the following alternatives: either 
they continue to receive arms from America, which may or may not 
meet the strategic needs dictated by geography; or each one tries 
to provide its own arsenal, which means that each can pay for only 
an embryonic defence force. In the latter case, when forced to 
group together, they would form a motley, inadequate force, with 
an operational potential insufficient to oppose an aggressor. This 
argument is easily illustrated in the field of service aviation. Every- 
one knows that the cost of a combat aircraft, for example a fighter, 
decreases as the number built increases. The price at first falls very 
rapidly and then, around 300 aircraft, much more slowly, becoming 
practically constant above 1,500 to 2,000 aircraft. If taken from an 
American production line of 3,000 to 4,000 aircraft of the same 
type, the fighter would require three or four times fewer man- 
hours to produce than a similar machine built in a batch of only 
150 or 200, as is so often the case in Europe. 

The conclusions that must be drawn from these facts are as 
follows: 

1. No Western European nation alone is capable of “‘discourag- 
ing an aggression”, of resisting such aggression or of rejecting an 
ultimatum. 

2. If united, the countries of Western Europe would form a suffi- 
ciently important bloc for the United States to guarantee its freedom 


In view of its limited financial resources, Western Europe must rely largely on gifts from 
the New World, including Republic F-84 and North American (or Canadair) F-86 fighters. 
— A Royal Canadian Air Force F-86 squadron is stationed at the Gros Tenquin, France, 
N.A.T.O. base. 













































































The Political Geography of Europe 


Geographically speaking the strategist sees Western Europe as shown in 
the map above: an axis running northeast to southwest, two seas to north and 
south bordered by land forming a spearhead whose shaft is the axis of Europe. 
This symmetry is underlined by the distances involved — 2,250 nautical miles 
from Cape San Vicente to the North Cape and 2,100 from the former to the 
Lebanon — but destroyed by the nature of the seas, one of which, in the north, 
is open, and the other, in the south, is closed. 


This geographical situation demands the interdependence of the three 
defence services, air force, army and navy, all of which are indispensable 
to the defence of a terrestrial and maritime theatre such as Western Europe. 
But it also shows the present vulnerability of large regions to surface-to-surface 
missiles. The zone covered by missiles with a range of only 300 nautical miles 
is shaded on the map. It is seen to include Denmark, West Germany, Holland, 
Belgium, part of Eastern France, Switzerland, part of Italy, Greece and a large 
portion of Turkey. 


An examination of Western Europe's political geography brings the strategist 
to the following conclusions: 


@ Defence must be organized on an arc some 3,000 nautical miles long. 


@ Out of these 3,000 nautical miles, coastal indentations and inland seas 
leave only some 500 nautical miles of direct contact (in the northern European 
plain and along the Bulgaro-Greek frontier). The northern line of contact, 
however, contains no natural obstacles and must be defended by large-scale 
ground and air forces. 


@ A wide band of territory, including the defensive positions mentioned above, 
lies within the range of surface-to-surface missiles which are very difficult, 
if not impossible, to destroy in flight. 


@ A naval force can play an important role if the aircraft carriers which are its 
mainstay escape destruction. 


@ Inthe forward zone the air units should be widely dispersed on the maximum 
number of bases, each as small as possible. Bomber units should be stationed 
as far away as their range permits. 


@ Only surface-to-air missiles can stop enemy air raids on the forward area. 





even at the cost of the risks inherent in the atomic bargaining 
characteristic of this period. 


3. The majority of the European nations could not be success- 
fully protected from the effects of surface-to-surface missiles with 
nuclear warheads. The necessary depth of territory must be sought 
across the oceans, outside Europe, in the automatic functioning of 
an Atlantic alliance. 


“The Lockheed F-104 Starfighter has the performance which would make it the ideal 
fighter to defend the forward area of Western Europe.’’ General Josef Kammbhuber, 
Inspector General of the German Air Force, had the F-104 demonstrated to him 
during his visit to the United States early this year. 
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4. Such automatic reaction would be all the more certain, the 
stronger Europe becomes economically and militarily. 


5. With the present structure of this part of the Old World, the 
countries of Europe are in the following dilemma: either two- 
thirds of the arms they use are provided by the United States and 
may not be best suited to European requirements; or, left to them- 
selves and each living in isolation, they can form only fragmentary 
armed forces. 


6. The problem is financial rather than technical, and its solution, 
at any rate in part, lies in the merging of national ‘‘markets” into a 


single whole. 


What is more, the hour of trial is approaching for most of the 
Western European countries. The United States Government has 
never made any secret of the fact that the financial and military 
assistance granted to its allies would not continue for ever. It was 
a great and generous first outlay rather than a permanent subsidy. 
Now that the foundations of a sounder economy have been laid 
during the past few years, national efforts must be substituted pro- 
gressively for external aid. Without a far-reaching reform of the 
methods of financing development and production of arms in 
Western Europe, it is doubtful whether these countries can assume 
their responsibilities. Once again they find themselves in a dilemma: 
either they must succeed in producing more and better equipment 
within the limits of the funds available; or they will have to agree to 
a substantial reduction in their armed forces and even, in some 
cases, content themselves with becoming merely the shadow of a 
military power. It is reasonable to hope that the former of these 
two alternatives will prevail. 
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PROPELLER AIRCRAFT 


FIAT G.46 — Trainer 
FIAT G.49 — Trainer 
FIAT G.59 — Trainer 
FN-333 — Touring Amphibian 


JET AIRCRAFT 


FIAT G.82 — Operational trainer 

FIAT G.91 — Light ground attack fighter for NATO 

FIAT F-86K (North American Aviation licence) — 
All-weather fighter 

FIAT VAMPIRE (De Havilland licence) — Fighter 

NORTH AMERICAN F-86D «SABRE» — 
Overhauls for I.R.A.N. 


JET ENGINES 


FIAT 4002 

FIAT GHOST 48Mk1 (De Havilland licence) 

ALLISON J 35-A-29 (Allison licence) — 
Component parts 

GENERAL ELECTRIC J 47 (General Electric licence) — 
Component parts and overhauls 

CURTISS WRIGHT «SAPPHIRE» J 65 — Manufacture 
of component parts for Curtiss Wright in Europe 

FIAT GOBLIN (De Havilland licence) 





FIAT-DIVISIONE AVIAZIONE 
200, Corso G. Agnelli - TURIN (Italy) 








Major A. Murray, U.S. Air Force, flight 
testing the FIAT G.91, a light tactical 
support fighter for NATO. 


PISTON ENGINES 


PRATT & WHITNEY R. 985 
(Pratt & Whitney licence) — Component parts and 
overhauls 
PRATT & WHITNEY R. 1830 (Pratt & Whitney licence) 
Component parts and overhauls 
PRATT & WHITNEY R. 2800 — Overhauls 
ROLLS-ROYCE MERLIN 500 — Overhauls 
ROLLS-ROYCE PACKARD V-1650/7 — Overhauls 


PROPELLERS 


FIAT 5006 two-bladed (Hamilton licence) 
2D 30 two-bladed (Hamilton licence) 

23E 50 three-bladed (Hamilton licence) 
24D 50 four-bladed (Hamilton licence) 





















West Germany orders 


26 H-21 helicopters 


for its defense forces 








Engineers, join Vertol’'s 


advanced engineering team! 
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With its order for 26 H-21 helicopters West Germany became 
the fourth NATO nation to acknowledge the ability of Vertol’s 
Work Horse to do the heavy lifting and hauling that cannot be 
accomplished by any other vehicle. 


In the far north, beyond the range of trucks and trains, H-21’s are 
prime movers in construction of early warning sites. For the 
Canadian, French and U.S. military services across the world, 
H-21’s have flown scores of thousands of hours in high perform- 
ance missions. Rugged, reliable, independent of prepared landing 
fields, they draw the assignments no other vehicles can handle. 





The H-21 or its civilian counterpart, the Vertol Model 43, can lift 
20 men or 2/4 tons of cargo. It is the only available helicopter 
capable of towing land or sea vehicles safely and satisfactorily. 
Tandem rotors eliminate problems of load placement because of 
the large permissible travel from the center of gravity. 


In the logistics of peace or war, the Vertol H-21 is a key to the 
missions too difficult for surface vehicles and airplanes. 


In defense, in industry, Vertol helicopters set the pace. Theirs 
are Skyways without Runways. 











MORTON, PENNSYLVANIA 





NOW... for the German Air Force 


the 
world-famous 
Canadair 




























The Canadair Sabre VI is 
one of the world’s great day 
superiority fighters and performs 
with unrestricted manoeuverability 
and speed within its design charac- 
teristics. 
In addition to its day fighter capabilities, 
the versatile Sabre VI, with its Orenda 14 


from North American Aviation Incorporated, 
has proved itself in service with the air 
forces of Australia, Canada, Colombia, Great 
Britain, Greece, Italy, Turkey and the United 
States. Canadair is proud that now the Sabre 
will also become an integral part of the 
German air force. 

In the hands of the skilled pilots of the 











engine, also carries out ground support tac- 
tical missions carrying rockets or bombs. The 
Canadair Sabre, developed under license 
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L CANADAIR 


Federal Republic of Germany, these Sabre 
VI’s will put meaning into defence—for the 
safety of the nation. 
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LIMITED, MONTREAL, CANADA 


A subsidiary of GENERAL DYNAMICS CORPORATION, New York, N. Y., Washington, D.C. 


CANADAIR HAS PRODUCED MORE JET AIRCRAFT THAN ANY OTHER CANADIAN MANUFACTURER 
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of Collins midget-sized 
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giant performer 
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Collins new 17L-8 pint-sized transmitter will be wanted by anyone with an aircraft — airlines, 
business aircraft, or private plane. Provides excellent regular or standby transmitter services 
and Collins high reliability and extra service performance. 90 crystal controlled channels 
— 118 to 126.9 mc and 3 watts into a 52 ohm antenna. In a 3” instrument case slightly 
over 8” long. All controls front panel. Separate 427A-1 transistorized modulator-power 


supply is only 7”x44%2”x3’%2” and mounts anywhere without shockmounts. Total weight 5 
pounds. For DC only. 


























“MADE IN EUROPE” 





Western Europe’s engines, aircraft and guided missiles 


The following survey of Europe’s recent products in the aeronautical 
engineering field will begin with practical examples, with aircraft power 
plants, rather than with research, wind tunnels or computers. Without 
efficiént engines there would be no efficient aircraft. Moreover Europe 
has many undeniable pioneer achievements to her credit in this field, 
from the first petrol and heavy oil engines (Benz and Diesel) to turbine 
engines (Whittle, Ohain), ramjets (Lorin, Leduc), pulsejets (Schmidt) 
and rocket motors (Tilling, Walter, von Braun, etc.). 


The latest turbine engines from European workshops are listed in the 
two accompanying diagrams. On the one hand there are the turbojets, 
on the other the turboprops to drive propellers or compressors. It will 
be seen that today there is a definite turbojet or turboprop model avail- 
able for practically every power class, from the most modest to the most 
advanced; the two diagrams have no conspicuous blanks. On the turbo- 
jet side there are roughly three dozen types ranging from the present 
lowest sea level full thrust of 180 kp (400 Ibs.) to the “‘titanic” thrust of 
7,260 kp (16,000 Ibs.). On the turboprop side, where there are fewer 
types, the power scale runs from 200 to 5,150 h. p., including the residual 
thrust in each case.’ 


It should also not be forgotten that Europe still has a substantial 
number of piston engines, and that ramjets and rocket power plants are 
rapidly taking their place alongside the turbo engines. Typical examples 
of European piston engines are the proven Bristol Hercules and Centaurus 
air-cooled sleeve-valve engines (built under licence by S.N.E.C.M.A. in 
Paris; fitted in the Norat/as and the Beverley), the Rolls-Royce Griffon 
water-cooled Vee engine (fitted in the Shack/eton) and the Alvis Leonides 
and Leonides Major medium-power radial engines (numerous helicopters, 
trainers, small transports). In the ramjet field the Leduc and Bristol 
engines come to mind, while leading manufacturers of rocket motors 
are SEPR (France) and Armstrong Siddeley, de Havilland and Napier 
(Britain). 


Turning to the aircraft, it is impressive to see what Western Europe 
has brought out in the way of military and commercial aircraft, trainers 
and helicopters, not to mention research and record aircraft, during the 
past seven years. If all these types were reviewed in detail, the result 
would fill a book about half the size of ‘‘Jane’s All the World's Aircraft’. 
A somewhat simpler plan is therefore followed here, with only the most 
typical designs being shown pictorially (on the two following pages) 
and listed in the supplementary table. With the exception of sports air- 
craft and gliders, the chosen designs are divided into the following 
twelve main branches of the ‘European aeronautical tree’”’ 


1. light-weight fighters 

2. medium fighters 

3. heavy fighters 

4. naval combat aircraft (carrier-based fighters and anti-submarine 
aircraft) 

5. ground attack aircraft 

6. bombers and long-range reconnaissance aircraft 

7. research aircraft 

8. military transports 

9. commercial transports 

10. jet trainers and jet-powered communications aircraft 

11. piston-engine trainers and communications aircraft 

12. helicopters. 


Altogether there are no fewer than 114 types, of which only 79, how- 
ever, can be shown in picture form. Aircraft that are, or were at one time, 
in production are framed with solid lines, prototypes or experimental 
models with broken lines. To aid the ‘aircraft spotting service’, the 
numbering of the pictures coincides with that used in the table. 


' In order to compare the power of turbojet and turboprop engines, a given flying speed 
must be taken as the basis for conversion of thrusts into propulsive power. It must also be 
remembered that 1 h.p. (1.014 cv or metric h.p.) represents 76 metre-kilogrammes of work 
per second. At a speed of 190 m/sec (370 knots) each kilopond of thrust corresponds to an 
effective propulsive power of 2.5 h.p., at 380 m/sec (740 knots) to twice this figure (5 h.p.), 
at 95 m/sec (185 knots) to half. For flight at sea level at a speed of 370 knots the Bristol Orion, 
at present the most powerful turboprop, would correspond roughly to the Bristol Orpheus 
medium-power turbojet. 
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Western Europe’s most powerful jet engine 
today is the Bristol Olympus 6 with double 


axial compressor and two-stage turbine; 
sealevelstatic thrust 7,260 kp (16,000 Ibs.). 
This engine has already run on the bench 
at 7,830 kp (17,300 Ibs.). 





One of the most powerful propeller turbines 


is the Rolls-Royce Tyne (two axial com- 
pressors; three-stage turbine), which 
even in the first development phase 
delivers a maximum power of approx. 
4,700 t.e.h.p. (4,220 s.h.p. plus 535 kp 

1,175 lbs. residual thrust) and will later 


reach roughly 5,800 t.e.h.p. 


Power Plants from Europe’s Workshops 


Turbojets 
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\AT 4002 
T. PALAS (400 Ib) 





Max. static thrust (kiloponds) 


(Abbreviations of engine manufacturers on page 210; R 


The Turboméca Palas, with a maximum 
thrust of 160 to 180 kp (350 to 400 Ibs.), 
the smallest of the turbojets, is fitted in 
the SIPA 200 Minijet. 
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European aviation 





Aircraft from Europe’s Workshops 


Abbreviations 


5 — Remarks 
































1— Countries D.H. = de Havilland 
DEU = West Germany (Deutschland) - m oe Suiza PROT. = prototype PROD. = production 
ESP = Spain (Espajia) oe ° Pass. = passengers (excl. crew) 
P.W. = Pratt & Whitney : 
FRN = France a M.G. = machine gun 
a R.R. = Rolls-Royce 
GBR = Great Britain T = Turboméca CAN = cannon 
ITL = Italy (Italia) , CMG = camera gun 
NED = Netherlands (Nederland) AR = aircraft rocket 
SVE = Sweden (Sverige) 4 — Units of measure GAR = guided aircraft rocket 
SUI = Switzerland (Suisse) ASR_ = air-to-surface rocket 
Thrust: 1 kp (kilopond) = 2.2 Ibs GASR = guided ASR 
2 — First flights Power: 1h.p. = 76 mkg/sec (1.014 cv) CAM = camera 
; ; Weight: 1t (tonne) = 2,205 Ibs. 
The years in brackets refer to the first flight of a prede- Speed: 1 kn (knot) = 1 nautical mile per hour 
cessor version of the same type. 
Pp Mach number: M.1 is equivalent to: 
3 — Power plant manufacturers 680 knots at +30°C 
A.S. = Armstrong Siddeley 645 knots at O°C ~ = roughly = more than = less than 
B. = Bristol 570 knots at —60°C x = series or number not known 
No. |Country| First Maker Designation Power plant Span Gross Max. Remarks 
flight weight speed 
Type No. Max. power 
1 LIGHT FIGHTERS (Single-seat) 
+4 GBR 1955 Folland FO.141 Gnat B. Orpheus 3 1 2,200 kp 6.8 m = 22.2 ft ~3t Ma 1 2 CAN 30 mm + AR; Prod. 
1.2 FRN 1955 Ouest Aviation $0.9050 Trident 2 T. Gabizo 2 2,200 kp 6.9 m =22.7 ft 5t Ma1.8 GAR + AR; Prod. 
+ Reheat + Rocket Motors 2+2 ~6,000 kp 
1.3 ITL 1956 Aerfer Sagittario 2 B. Orpheus 2 1 2,050 kp 7.5 m =24.6 ft ~3t ~Ma 1 2 CAN 30 mm + AR 
1.4 FRN 1956 Dassault Mirage 3 SNECMA Afar 101G (Reheat) 1 4,400 kp — -= Ma1.5 GAR + AR 
1.5 FRN 1956 Sud-Est Aviation SE.212 Durandal SNECMAAtar101G (Reheat) 1 4,400 kp _ _ _ — 
+ Rocket Motors x _ 
1.6 FRN 1956 SNCA du Nord N.1405 Gerfaut 2 SNECMAAlar101G (Reheat) 1 4,400 kp 6.7 m=22 ft _ Ma 1 — 
1.7 FRN (1955) SNCA du Nord N.1500 Griffon Arsenal Turbo-Ramjet 1 _ 14 m=46 ft 6t Ma 1 _ 
(SNECMA Atar 101F) 
1.8 GBR _ Saunders-Roe SR.53 D.H. Gyron Junior 1 3,630 kp — _ ~Ma 2 — 
+ Rocket Motor Spectre 1 _ 
2 MEDIUM FIGHTERS (Single-seat) 
2.1 GBR (1951) Hawker Hunter F.6 R.R. Avon X 1 ~ 4,500 kp 10.3 m =33.7 ft _ Ma 1 4CAN30mm + AR + 2GAR 
+ Reheat 1 ~ 6,000 kp Prod. 
2a GBR (1951) Vickers-Armstrongs Swift F.R.5 R.R. Avon X 1 ~ 4,500 kp 9.9 m =32.4 ft ~ Ma 1 2CAN 30mm + CAM + ASR 
+ Reheat 1 ~ 6,000 kp 
2.3 FRN 1952 Dassault Mystére 4A H.S. Verdon 1 3,500 kp 11.1 m =36.5 ft 7.4t 605 kn 2CAN 30mm + 55 AR; 
Prod. 
2.4 FRN 1954 Dassault Mystére 2C SNECMA Afar 101D 1 3,000 kp 11.6 m =38.1 ft 7.5 t 570 kn 2CAN 30 mm; Prod. 
2.5 FRN 1954 Dassault Mystére 4N R.R. Avon 7 1 3,400 kp 14.8 m =48.5 ft = Prototype for two-seat night 
+ Reheat 1 4,300 kp fighter 
2.6 FRN 1953 Dassault Mystére 4B R.R. Avon 7 1 3,400 kp 11.1 m =36.5 ft 8 ft Ma 1 2 CAN 30 mm + AR; Prod. 
+ Reheat 1 4,300 kp 
2.7 GBR 1954 English Electric P.1B R.R. Avon X 2 ~ 9,000 kp _ _ Ma1.5 CAN + GAR; Prod. 
+ Reheat 2 ~12,000 kp 
2.8 SUI 1955 Flug- und Fahrzeug- P.16 A.S. Sapphire 6 1 3,630 kp _ — ~Ma 1 2 CAN 30 mm + AR 
werke 
2.9 SVE 1955 Svenska Aeroplan J.35 Draken R.R. Avon X 1 3,400 kp ~9 t Ma 1 _ 
+ Reheat 1 4,300 kp 
2.10 FRN 1956 Dassault Super Mystére B.2 SNECMAAtar101G(Reheat) 1 4,400 kp — _ Ma 1 2 CAN 30 mm + 35 AR; 
Prod. 
3 HEAVY FIGHTERS (Two-seat) 
3.1 GBR (1951) Gloster Javelin F.7 A.S. Sapphire 6 2 7,260 kp 15.9 m=52 ft ~16 t ~Ma 1 4CAN 30mm + AR + GAR; 
Prod. 
3.2 GBR 1953 Sememene Whitworth Meteor N.F.14 R.R. Derwent 8 2 3,260 kp 13.1 m=43 ft _ _ 4 CAN 30 mm + AR; Prod. 
(Gloster) 
3.3 FRN (1952) Ouest Aviation $0O.4050 Vautour N R.R. Avon 14 2 8,600 kp 15.1 m =49.5 ft ~15t ~600 kn 4CAN 30mm + 80 AR; 
(SNECMA Atar 1017) Prod. 
3.4 SVE 1956 Svenska Aeroplan J.32B Lansen R.R. Avon X 1 3,400 kp 13. m=42.7 ft ~10t ~600 kn Prod. 
+ Reheat 1 4,300 kp 
4 NAVAL COMBAT AIRCRAFT 
41 GBR (1952) De Havilland D.H.110 R.R. Avon X 2 ~ 9,000 kp 15.5 m =50.8 ft ~14 ¢t Ma 1 Two-seat; Prod. 
+ Reheat 2 ~12,000 kp 
4.2 GBR 1953 rene Whitworth Sea Hawk F.6 R.R. Nene 103 1 2,450 kp 11.9m=39 ft 6 t - Single-seat; Prod. 
(Hawker) 
4.3 GBR 1956 Vickers Armstrongs N.113 R.R. Avon X 2 ~ 9,000 kp 11.3 m =37.2 ft ~ -Ma 1 Single-seat; 4 CAN 30 mm; 
+ Reheat 2 ~12,000 kp boundary layer control; Prod. 
4.4 GBR (1949) Fairey Gannet 4 A.S. Double Mamba 1 3,050 HP 16.6 m=54.5 ft ~ 9 t ~270kn  Three-seat; Prod. 
4.5 GBR 1953 Short Seamew 1 A.S. Mamba 6 1 1,770HP 16.8m=55 ft 6.8 t 200 kn Two-seat; Prod. 
4.6 FRN 1956 Breguet BR.1050 Alizé R.R. Dart 7 1 2100HP 156m=51.2ft ~8 t 205 kn Three-seat; Prod. 
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Country | First Maker Designation Power plant Span Gross Max. Remarks 
flight eight d 
id Type No. Max. power — _— 
5 GROUND ATTACK AIRCRAFT (Single-seat) 
5.1 GBR 1949 De Havilland DH.112 D.H. Ghost 103 1 2,200 kp 12.7 m =41.6 ft ~ 6.8t ~520 kn 4 CAN 20 mm; Prod. 
Venom F.B.4 
5.2 SVE 1952 Svenska Aeroplan A.32A Lansen R.R. Avon 7 1 3,400 kp 13 m=42.7 ft ~10 t ~600 kn 4 CAN 20 mm; Prod. 
+ Reheat 1 4,300 kp Two-seat 
5.3 FRN 1953 Sud-Est Aviation SE.5000 Baroudeur SNECMA Altar 101D 1 3,000 kp 10 m=32.8 ft ~7 t ~600 kn 5 Prot. under test 
5.4 FRN 1955 Ouest Aviation $0.4050 Vautour A SNECMA Afar 101E 2 7,000 kp 15.1 m=49.5 ft ~15 t ~600 kn 4 CAN 30 mm + 240 AR; 
(1952) Prod. 
5.5 ITL 1956 Fiat G.91 B. Orpheus 2 1 2,050kp ~8.5m=~28ft ~ 5.5t ~Ma1 2 CAN 30 mm + AR; Prod. 
5.6 GBR 1954 English Electric Canberra B.8 R.R. Avon 14 2 8,600 kp 19.5 m=64 ft ~20 t _ 4 CAN 20 mm; Prod.; two-seat 
(1949) 
5.7 FRN 1953 Potez Potez 75 Potez 8-D.32 1 480 HP 13.1m=43 ft 2.6 t 150kn 4MG75mm+8AR 
+ 2 GASR; Prod.; two-seat 
5.8 FRN 1956 Dassault Etendard 2 T. Gabizo 2 2,200 kp 7.8 m=25.5 ft _ =_ 2 CAN 30 mm 
5.9 FRN 1956 Dassault Etendard 4 SNECMA Afar 101E 1 3,500 kp 7.8 m =25.5 ft §.5t _ 2 CAN 30 mm 
(6.5 t) 
5.10 FRN _ Dassault Etendard 6 B. Orpheus 3 1 2,200 kp 7.8 m =25.5 ft _ _ _ 
5.11 FRN _ Breguet BR.1001 Taon B. Orpheus 2 1 2,050 kp — ~ 3.5t _— 2 CAN 30 mm + 12 AR; 
3 Prot. 
5.12 FRN _ Breguet BR.1100 T. Gabizo 2 2,200 kp = ~ 3.5t _ 2 CAN 30 mm + 12 AR; 
3 Prot. 
6 BOMBERS (AND RECONNAISSANCE AIRCRAFT) 
6.1 GBR 1954 English Electric Canberra B.6 R.R. Avon 7 2 6800 kp 19.5m= 64 ft ~25t — Crew of 3; Prod. 
(1949) 
6.2 FRN 1955 Quest Aviation $0O.4050 VautourB SNECMA Altar 101E 2 7,000 kp 15.1 m= 49.5 ft ~20t ~600 kn Crew of 2; Prod. 
(1952) 
6.3 GBR 1955 English Electric Canberra P.R.9 R.R. Avon X 2 ~ 9,000 kp 20.7 m= 68 ft — _ Crew of 2; CAM; Prod. 
(1949) 
6.4 GBR 1951 Vickers-Armstrongs Va/iant B.1 R.R. Avon X 4 ~18,000 kp 33 m=108.3 ft ~60 t _ Crew of 5; flight refuelling; 
+ D.H. Super Sprite 2 ~ 2,200 kp Prod. 
6.5 GBR 1955 A.V. Roe Shackleton 3 R.R. Griffon 67 4 9,960 HP 36.7 m=120.5 ft ~40t — Crew of 10; Prod. 
6.6 GBR 1952 A. V. Roe Vulcan B.1 B. Olympus 101 4 20,000 kp 30.2m= 99 ft ~70t _ Prod. 
6.7 GBR 1952 Handley Page Victor B.1 A.S. Sapphire X 4 ~20,000 kp 33.5 m=110 ft ~70 t _ Prod. 
6.8 GBR _ Handley Page Victor X R.R. Conway 4 23,600 kp 33.5 m=110 ft ~70t _ _ 
7 RESEARCH AIRCRAFT 
7A FRN 1949 Leduc 010/016 Leduc Ramjet 1 ~ 2,000 kp 10.5 m =34.5 ft ~3 t Ma 0.85 Languedoc as mother aircraft 
(+ T. Marboré) 2 (Ma 0.85) 
7.2 GBR 1954 Fairey FD.2 R.R. Avon X 1 ~ 4,500 kp 8.2 m =26.9 ft -- 983 kn World speed record 
+ Reheat 1 ~ 6,000 kp 
7.3 FRN 1956 Leduc 022 Leduc Ramjet 1 = -_ ~7 t ~Ma 2 — 
+ SNECMA Afar 101 1 —_ 
7.4 GBR 1954 Rolls-Royce Flying Bedstead R.R. Nene X 2 ~ 4,900 kp 0 m=0 ft _ ~ Okn manned 
7.5 FRN 1956 SNECMA Atar Volant P.1 SNECMA Altar 101D 1 2,800 kp 0 m=0 ft 2.5t ~ Okn unmanned, remote-controlled 
7.6 GBR _ Short SC.1 R.R. RB.108 5 oo ~ — _ Taxi tests end of 1956 
Pe FRN _ Breguet BR.940 /ntégra/ T. Turmo 4 1,600 HP 17.4 m=57.1 ft 6.5 t 205 kn Prototype for BR.941 transport 
7.8 FRN _ SNECMA Atar Volant P.2 SNECMA Afar 101D 1 3,000 kp 0 m=0 ft e.7t ~ Okn manned, with ejection seat 
7.9 FRN _ SNECMA Atar Volant P.3 SNECMA Afar 101X 1 _ (Annular wing) _ Ma 1 manned, with annular wing 
(Coleopter) + Ramjet 1 a and ramjet 
8 MILITARY TRANSPORTS 
8.1 GBR (1950) Blackburn Beverley C.2 B. Centaurus 373 4 12,600 HP 49.5 m=162 ft 65 t 210 kn 94 Pass. 
8.2 FRN (1951) Breguet BR.765 Deux Ponts P.W. R-2800 CA.18 4 9600HP 43 m=141 ft §2 t 205 kn 150 Pass. 
8.3 FRN 1950 SNCA du Nord N.2501 Noratlas SNECMA Hercules 730 2 4,080 HP 32.5 m=106.5 ft = % 235 kn 45 Pass. 
8.4 GBR - Bristol Britannia 250 B. Proteus 755 4 16,400 HP 43.4 m=142.2 ft 79.4 t ~365 kn 99 Pass. 
(1952) 
8.5 FRN 1955 Hurel-Dubois HD.321 Wright Cyclone 2 3,050 HP 45.3 m=148.6 ft 19 t ~180 kn 44 Pass. 
8.6 GBR (1948) Hunting Percival Pembroke C.1 Alvis Leonides 2 1,120HP 19.7m= 64.5 ft 5.9 t 190 kn 8 Pass. 
8.7 FRN 1956 SNCA du Nord N.2506 Norat/las SNECMA Hercules 2 4,080 HP 32.5 m=106.5 ft m= (t 235 kn 45 Pass. 
+ T. Marboré Il 2 800 kp 
9 CIVIL TRANSPORTS 
9.1 GBR (1954) De Havilland DH.106 Comet /V_—_R.R. Avon 29 4 19,040 kp 35.1m=115 ft 69.2 t 435 kn 58/76 Pass.; Prod. 
(Comet IVA with longer 
fuselage; 70/92 Pass.; Prod.) 
9.2 FRN 1955 Sud-Est Aviation SE.210 Caravelle R.R. Avon 29 2 9,520 kp 34.3 m =112.5 ft 41 t 415 kn 70/91 Pass.; Prod. 
9.3 GBR 1950 Vickers-Armstrongs Viscount 700 R.R. Dart 506 (RDa 3) 4 6,160 HP 28.6 m= 93.7 ft ~27 t ~310 kn 40/59 Pass.; Prod. 
9.4 GBR 1956 Vickers-Armstrongs Viscount 800 R.R. Dart 510 (RDa 6) 4 6,960 HP 28.6 m= 93.7 ft ~28 t ~310 kn 44/70 Pass.; Prod. 
9.5 GBR _ Vickers-Armstrongs Vanguard 950 R.R. Tyne? 4 ~18,800 HP 36.2 m =118.6 ft ~61 ¢t ~380 kn 76/128 Pass.; Prod. 
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No. | Country | First Maker Designation Power plant Span Gross Max. Remarks 
flight weight speed 
Type No. Max. power 
9.6 NED 1955 Fokker F.27 Friendship R.R. Dart 511 (RDa 6) 2 3,540 HP 29 m= 95 ft 15.6 t ~260 kn 32/40 Pass.; Prod. 
9.7 GBR 1956 Bristol Britannia 301 B. Proteus 755 4 16,400 HP 43.3 m =142.2 ft 79.4 t ~365 kn 99 Pass.; Prod. 
9.8 GBR — Aviation Traders ATL.90 R.R. Dart 512 (RDa 6) 2 3,540 HP 25.2 m= 82.5 ft 12.9 t ~260 kn 10/42 Pass. 
Accountant 1 
9.9 GBR 1950 De Havilland DH.114 Heron 2 D.H. Gipsy Queen 30/2 4 1,000 HP 21.8m= 71.5 ft 6.1t ~180 kn 14/17 Pass.; Prod. 
9.10 GBR 1955 Handley Page HPR.3 Herald Alvis Leonides Major 4 3,480 HP 29 m= 95 ft 15.4 t ~225 kn 44 Pass.; Prod. 
9.11 GBR 1955 Scottish Aviation Twin Pioneer Alvis Leonides 2 1,080 HP 23.3 m= 76.5 ft 6.1 t 160 kn 12 Pass.; Prod. 
9.12 GBR (1948) Hunting Percival President Alvis Leonides 2 1,120 HP 19.7 m= 64.5 ft 6.1t 190 kn 16 Pass.; Prod. 
9.13 ESP 1952 Construcciones CASA 202 Ha/con ENMA Beta 2 1,500 HP 21.6 m= 70.8 ft 7.8t 200 kn 14 Pass.; Prod. 
Aeronauticas 
9.14 ESP 1955 Construcciones CASA 207 Azor B. Hercules 730 2 4,080 HP 27.8m= 91 ft 15 t 230 kn 30/38 Pass. 
Aeronauticas 
10 JET TRAINERS AND COMMUNICATIONS AIRCRAFT 
10.1 GBR 1950 De Havilland D.H.115 D.H. Goblin 1 1,590 kp 11.6 m=38 ft 5.8t 480 kn 4CAN20mm + AR + CMG; 
Vampire Trainer Prod. 
10.2 NED 1951 Fokker S.14 Mach-Trainer R.R. Derwent & 1 1,630 kp 12 m=39.4 ft 5.4t 395 kn — 20mm + AR + CMG; 
rod. 
10.3 #ITL 1954 ) Fiat G.82 R.R. Nene 2 1 2,270 kp 11.8 m =38.6 ft 7 4 490 kn 2CAN 20mm + AR + CMG 
(1951 
10.4 FRN 1952 Fouga CM.170R Magister T. Marboré 2 2 800 kp 11.3 m=37 ft 3.2t 385 kn 2MG7,5mm + AR+ CMG; 
Prod. Licence production DEU 
10.5 FRN 1956 Fouga CM.171 Makalu T. Gabizo 2 2,240 kp 13.1 m=43 ft 4.1t >470 kn _ 
10.6 FRN 1953 Morane-Saulnier MS.755 Fleuret T. Marboré 2 2 800 kp 9.6 m =31.5 ft 3 ft 390 kn 2MG7,.5mm + AR + CMG 
10.7  FRN 1954 Morane-Saulnier MS.760 Paris T. Marboré 2 2 800 kp 10.2 m =33.4 ft 3.4t 350 kn Four-seat; Prod. 
10.8 GBR 1954 Hunting Percival P.84 Jet Provost A.S. Viper 8 1 800 kp 10.8 m =35.4 ft 3.1¢ 290 kn jhe 7,7 mm + AR + CMG; 
rod. 
10.9 ESP 1955 Hispano Aviacién H.A.200 Saeta T. Marboré 2 2 800 kp 10.4 m =34.2 ft 3.2t 375 kn CAN + AR + CMG; 2 Prot. 
10.10 FRN 1952 SIPA SIPA 200 Minijet T. Palas 1 160 kp 8 m=26.2 ft 0.8 t 215 kn 4 in service 
10.141 ITL = Aeronautica Macchi MB.326A A.S. Viper & 1 800 kp 10 m=32.8 ft 2.7¢t 390 kn CAN + AR + CMG; 
Prot. under construction 
11 PISTON-ENGINED TRAINERS AND COMMUNICATIONS AIRCRAFT 
11.1 GBR 1950 Hunting Percival P.56 Provost Alvis Leonides 1 550 HP 16.7 m =35.2 ft e 3 170 kn 2MG7,7mm + AR + CMG; 
two-seat; Prod. 
11.2 FRN (1951) Morane-Saulnier MS.733 Alcyon Potez 6D 1 240 HP 11.3 m=37 ft Ht 4 140 kn three-seat; Prod. 
1.3 ITL 1952 Aeronautica Macchi MB.323 P.W. R-1340 1 610 HP 12 m=39.4 ft 2.6 t 210 kn two-seat 
11.4 ITL 1952 Piaggio P.150 P.W. R-1340 1 550 HP 12.9 m =42.3 ft 2.5 t 190 kn two-seat 
1.5 ITL 1953 Piaggio P.149D Lycoming GO-480 1 270 HP 11.1 m =36.4 ft ur 2 170 kn 4/5-seat; licence production 
in DEU; Prod. 
11.6 SVE 1953 Svenska Aeroplan 91B Safir Lycoming O-435 1 190 HP 10.6 m =34.8 ft 1.2 t 150 kn Three-seat (four-seat =91 C); 
(1949) Prod. 
11.7 SUI 1953 Pilatus P.3 Lycoming GO-435 1 240 HP 10.4 m =34.1 ft 1.5 t 170 kn 1 on AR + CMG; two- 
seat; Prod. 
11.8 ESP 1952 Aeronautica Industrial 1.115 ENMA Tigre 1 150 HP 9.5 m=31.2 ft 0.9 t 130 kn Two-seat; Prod. 
11.9 GBR (1952) Auster A.O.P.9 Cirrus Bombardier 1 175 HP 11.1 m =36.4 ft 0.95 t 110 kn Three-seat; Prod. 
r 
11.10 GBR 1950 Scottish Aviation Prestwick Pioneer Alvis Leonides 1 550 HP 15.2 m =49.8 ft 2.6 t 140 kn Five-seat; Prod. 
11.11 FRN (1952) Max Holste MH.1521 Broussard P.W. R-985 1 450 HP 13.7m=45 ft 2.5 t 145 kn Six-seat; Prod. 
11.42 ITL (is8) Piaggio P.136-L2 Lycoming GSO-480 2 640 HP 13.5 m =44.3 ft S7 % 160 kn Five-Seat; Prod. 
11.13 FRN 1953 SNCA du Nord NC.856A Norvigie SNECMA 4L04 1 145 HP 12.1 m =39.6 ft 1 tft 100 kn Two-seat; Prod. 
11.14 ESP 1954 Hispano Aviacién HA.100 E1 Triana ENMA Beta 4 1 755 HP 10.4 m =34.1 ft 2.9 t 240 kn Two-seat; Prod. 
11.15 DEU 1955 Dornier DO.27 Lycoming GO-480 1 270 HP 12 m=39.4 ft 1.5 t 140 kn 4/6-seat; Prod. 
12 HELICOPTERS 
12.1 GBR (1947) Bristol 171 Sycamore 4 Alvis Leonides 1 520 HP 14.8 m =48.5 ft 2.45 t 110 kn 3/4 Pass.; Prod. 
12.2 GBR 1952 Bristol 173 Alvis Leonides Major 2 1,700 HP 14.8 m =48.5 ft 6.1 t _ 13 Pass.; 5 Prot. 
12.3. GBR — Bristol 192 N. Gazelle 3 2 3,600 HP _ 8.1 t 120 kn 18—25 Pass.; Prod. 
(emergency) 
12.4 FRN 1954 Ouest Aviation $0.1221 Djinn T. Palouste 4 1 200 HP 11 m=36.1 ft 0.7 t 70 kn GASR (SS.10); 1 Pass.; 
+ Rotor tip jets 2 _ Prod. 
12.5 FRN 1955 Sud-Est Aviation SE.3130 Alouette l/ T. Artouste 2 1 400 HP 10.2 m =33.5 ft 15 ¢t 90 kn 3—4 Pass.; Prod. 
12.6 GBR 1955 Fairey Ultra Light T. Palouste 4 1 200 HP 8.5m=28 ft 0.7 t _ 1 Pass.; Prot. 
Helicopter + Rotor tip jets 2 _ 
12.7 GBR 1948 Saunders-Roe Skeeter 6 D.H. Gipsy Major 1 200 HP 9.7m=32 ft , 2 95 kn 1 Pass.; Prod. 
12.8 GBR 1955 Westland Widgeon Alvis Leonides 1 550 HP — BF 4 85 kn 4 Pass.; Prod. 
12.9 GBR _ Westland Wessex N. Gazelle 3 1 1,800 HP 16.2 m=53 ft 5.7 t 115 kn 12 Pass.; Prod. 
(emergency) 
12.10 ESP 1954 Aerotecnica AC-13A T. Artouste X 1 260 HP 9 m=29.5 ft 0.9 t 75 kn 2 Pass. 
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A A M (Air-to-air missiles) 


@ Fairey Fireflash: Supersonic rocket threesome with 
beam guidance system (Plessey and E. K. Cole), consisting 
of an unpowered central body, with wings and cruciform 
tail, and two solid-propellant rockets attached by 


explosive bolts. The central body contains a proximity 
fuse, 





Guided Missiles from Europe’s Workshops 


@ Nord 5103: Solid-propellant rockets with cruciform 
delta wings (no separate tail unit) and solid-propellant 
take-off booster underneath. Presumably guided by a beam 
system, and equipped with proximity fuse. The missile 
is seen here attached to 
night fighter. 
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(Air-to-surface missiles) A SM 


Anti-tank 


with solid 
wings. The 
purposes, is 


rocket 
swept cruciform 
stabilization 


@ Nord 5200 (SS-10): 
propellant and slightly 
missile, spinning slowly for 


guided to its target via command impulses transmitted 
by two telephone wires. It can be fired from slow-flying 
aircraft or helicopters. 


the outer wings of a Meteor 
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SAM (Surface-to-air missiles) 


@ DEF A Parca: The “Pro- 
jectile autopropulsé radio- 
guidécontre avion”’ (Parca) 
is of canard construction 
and is fired with the aid 
of boosters — from mobile 
launchers. It carries a 
proximity fuse. Length 
16.5 ft. 


@ Oecrlikon type 54: Beam- 
guided supersonic rocket 
for liquid propellants, fired 
from dual launchers; com- 
bustion chamber control; 
burn-out velocity around 
Mach 1.8 ;operatingaltitude 
10,000 to 50,000 ft; length 
approx. 20 ft. 


@ English Electric SAM: 
Supersonic liquid-propel- 
lant rocket with slightly 
swept cruciform wings and 
cight solid propellant 
boosters (with guide vanes) 
for burn-out velocities of 
around Mach 4 and opera- 
tional altitudes of more 
than 65,000 ft. Length 
approx. 20 ft. 








(Surface-to-surface missiles) SSM 


@ L.R.B.A., Véronique : Supersonic liquid- 
propellant rocket with cruciform tail, 
with a launching weight of 2,200 Ibs. and 
a thrust of 8,800 Ibs; vertical launching 
with cable guidance (without boosters); 
range up to 130 nautical miles; length 
19.7 ft. Also employed as high altitude 
research rocket. 


@ Sud-Est 4200: Subsonic ramjet-pow- 
ered missile with swept wings and con- 
ventional] tail, which is fired from a mobile 
ramp by means of 2 to 4 auxiliary 
rockets; range up to 54 nautical miles; 
length approx. 8 ft. 











In the field of pilotless aircraft and guided missiles, the Old World 
has also made progress in recent years. In tabulating types of missiles, 
the conventional categories have been used: 


AAM = air-to-air missiles 

ASM = air-to-surface missiles 

SAM = surface-to-air missiles 

SSM = surface-to-surface missiles (including ballistic missiles). 


Only those missiles which can really be remote-controlled are men- 
tioned here, so that the substantial number of unguided air-to-air and 
air-to-surface rockets are ignored. 


* 


The purpose of this very brief survey of the products of Western 
Europe's aircraft industry is to stress that this industry is fully capable 
of producing high-grade equipment. Incidentally, conclusive proof of 
this is provided by the many licence agreements that have been concluded 
with American, Australian and Indian companies for the production of 
Western European engines and aircraft: Nene, Tay, Viper, Sapphire, 
Olympus jets and all Turboméca designs for the United States, as well 
as the Avon (Australia) and the Orpheus (India); in the way of aircraft, 
the Canberra (United States, Australia), Gnat (India), Friendship and 
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Piaggio amphibian (United States), etc. The same applies to countless 
equipment items. 


Apart from these licences, ‘‘hardware” is also exported, on a sub- 
stantial scale from Britain and to a smaller extent from France, Italy, 
Sweden and Holland. For example, the United States bought £17,200,000 
($ 47,500,000) worth of aeronautical equipment from Britain in 1956 and 
thus became the British aircraft industry's best customer, followed by 
Australia (£11,000,000) and Canada (£ 1,900,000). Including deliveries 
to other European countries, in particular Sweden, France, Belgium and 
Holland, the British exported aircraft, engines and equipment last year 
to a total value of £ 104,460,562 ($ 288,000,000). This figure breaks down 
as follows: aircraft and airframe parts £ 71,759,067; engines £ 27,902,808; 
electrical equipment £ 2,682,209; tyres £689,821; instruments £ 1,428,657. 
French exports in 1956 are estimated at approximately 6,000,000,000 
French francs ($ 17,000,000). No figures are yet available for Italy, Sweden 
or Holland. 


In any case Western European aviation exports already amount to 
about one fifth of North American exports. There can therefore be little 
doubt that the European aircraft industry is capable, under better market 
conditions and with closer cooperation among its members, of still further 
qualitative and quantitative achievements. 
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Aircraft engineer, military pilot and commercial flyer, the author has the 
practical man’s sound realism which resists the temptations and dangers 
of theoretical discussion. Azcarraga is today Director General of the Air 
Traffic Control Department of Spain's Air Ministry and has represented 
his country on many occasions at international meetings, as Chairman of 


ye next meeting of the European Civil 
Aviation Conference will be held in Madrid in 
April, when it should be possible to discern how 
far the growing desire for real cooperation and 
coordination within Europe has matured. 
There would certainly be much to be gained by 
tackling on a European regional basis all the 
technical and economic problems raised by the 
operation of commercial air services. The pre- 
sent structure (already outdated by circum- 
stances) is dominated by diverse national pecu- 
liarities whose importance, however, pales be- 
fore the capabilities of modern transport air- 


craft. 


The coming introduction of jet aircraft (such 
as the Douglas DC-8 and Boeing 707, to men- 
tion only the major types) will emphasize even 
more clearly the present limitations of national 
criteria in Europe. Air transport will soon be 
moving into a new era, which will see even 
greater changes than those which accompanied 
the opening of commercial trans-Atlantic serv- 
ices by Clipper flying-boats and DC-4s. After 
1960 the aviation world will certainly need a 
mentality very different from that of the present 
in order to cope with the many aspects of air 
transport, such as aircraft maintenance, traffic 


control and the sale of air travel. 


This is clear to the expert. A large part in the 
creation of this spirit has been played by recent 
articles in /nferavia, to which many of the 
greatest air transport specialists have contribu- 
ted. Nevertheless, the problem is still far from 
a rational solution, partly because of fears and 


doubts of a political or economic nature. 


No solution can be found if each party 
entrenches itself behind its own fortifications 
and refuses to make concessions, while ex- 
pecting concessions from the others. The over- 
all operation of air transport is a complex 


business, in which important parts are played 
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Europe's Air Transport 


Needs a Change of Heart 


By Luis de Axcarraga, Madrid 


not only by the exchange of commercial rights 
but also by the possibility of obtaining and 
maintaining economically an adequate air fleet, 
by a policy of low fares to attract passengers and 
freight and by the fair distribution of financial 
responsibility for the upkeep of ground serv- 
ices. All this would benefit from international 
planning. 

When Italy’s Centro per lo Sviluppo dei Tras- 
porti Aerei (Centre for the Development of Air 
Transport) did me the honour in 1955-56 of 
asking my opinion on the coordination of 
European transport, | summed up my pro- 
posals in two very simple propositions: joint 
planning on the organizational level and co- 
operation on the operational level. | added that, 
essential and basically simple as they are, these 
two ideas had as yet made little progress to- 


wards practical application. 


Personally | place great hopes in the work of 
the European Civil Aviation Conference. There 
is every reason to believe that the opportunity 
which the Conference provides for a round- 
table discussion of these problems on a regional 
basis will not be allowed to go by without 
results. The statutes of the Conference—which 
is something between a regional branch of 
I.C. A.O. and an exclusively European organ- 
ization—allow members to feel part of I.C. A.O. 
without ceasing to be Europeans on specific 
points and helps them to think in terms of 
Europe and its special aviation problems, in the 
knowledge that their decisions will contribute 
in good measure to a future world coordination. 

The last session of the 1.C.A.O. Assembly 
appointed a Jet Age Task Force to speed up 
preparations for the route networks and ground 
services needed to facilitate the growth of air 
transport. It seems to me that the recommenda- 
tions which this Task Force submits to govern- 


ments will in more than one case lead to meas- 
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the Technical Committee at the 1953 1.C.A.O. Assembly session, Chairman 
of the second A.F.I. regional conference on air traffic control, and now 
as member of |.C.A.O.’s Jet Age Task Force. He also headed the Spanish 
delegation at the second Strasbourg meeting of the European Civil Aviation 
Conference in December 1955. 
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ures of a collective kind, which will have to be 
worked out on a regional basis and for which, 
where Europe is concerned, the Conference is 


a well-suited instrument. 


The Strasbourg meeting in 1955 marked a 
good step forward for the Conference since it 
negotiated the first multilateral agreement on 
commercial rights, for non-scheduled opera- 
tions. It is now tackling problems of the same 
order, but of a higher degree, such as the pos- 
sibility of reaching similar agreements for regu- 
lar passenger services and for all-cargo services. 
There are so many conflicting interests and 
differing opinions in this field of work that the 
task is not an easy one. But the first condition 
for reaching an agreement lies in the opportu- 
nity of discussing it. 

In addition to these tasks there are other prob- 
lems that require multilateral study and are of 
such a nature that their solution would in large 
measure contribute to that of the former. One 
such task is the collective study of the political 
and economic aspects involved in providing 
the systems of navigation aids which are a 
technical necessity and which must be planned 
on a regional basis. Another concerns the legal 
and administrative foundations on which an 
interchange of aircraft could be based, which 
in turn would make possible an interchange of 
routes. Finally, there are facilitation questions 
in so’far as they contribute to a more economical 
utilization of flying equipment and stimulate 
traflic. 

There is every reason to hope that the Euro- 
pean Civil Aviation Conference, following the 
precedent set at the headquarters of the Council 
of Europe, will encounter at its coming meet- 
ing in Madrid, the climate of mutual under- 
standing and cooperation needed to create the 
kind of aviation world which both air trans- 


port users and operators would like to see. 
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| WHEN PERFORMANCE 
COUNTS COUNT ON 
STRATOS 


Performance is the payoff in aircraft air conditioning. Weight, 
size, efficiency and reliability are prime criteria. 

Simple air cycle packages for trainers—complex systems for 
heavy bombers or Century fighters—Freon refrigeration systems—for 
any of these the aircraft engineer knows he can count on Stratos. 
One of the first to produce aircraft air conditioning, Stratos has 
designed, developed and delivered complete systems for transports 
as well as for combat aircraft. 

Introduced by Stratos were such advances as evaporative cooling, 
moisture separators, variable area nozzles, integral controls for 
temperature, flow and pressure regulation, pressurization rate limi- 
tation and many other features. 

Faced with a tough air conditioning problem? Look to Stratos 
for an original, effective solution. Others do. 


Turbine wheel f.om refrigeration 
unit for Boeing B-52. 


ST rRATOS 


A DIVISION OF FAIRCHILD ENGINE & AIRPLANE CORPORATION 


Main Plant: Bay Shore, L.I., N. Y. 
Western Branch : 1800 Rosecrans Ave. 
Manhattan Beach, Calif. 


West Coast Office : 
1355 Westwood Blvd., Los Angeles, Calif. 
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N15 Air Cycle Machine for simple 
system often used in fighters. 


EA75 Package for Jet Bomber ; 
complete System includes tempe- 
rature regulation, flow and pres- 
sure limitation and moisture sepa- 
rator. 


Heli-Rotor compressor and drive. 


An efficient, rotary positive dis- 
placement compressor for freon 
refrigeration systems. 














CONTRAVES ITALIANA S. p. A. ROMA 








CONTRAVES has been supplying gun directors for 11 years; they are used in 11 Countries 
both by Army and Navy. 
The Contraves directors were so designed, built and tested to operate under the most 


critical atmospheric conditions. Here is, for instance, 


THE BAT, FIRE CONTROL SYSTEM FOR 40mm. GUNS 
while operating at very low temperature. 
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A new name flies 


timetables... 


So quiet you can hear the fizz in your 
drink. The Britannia’s unique quietness 


derives from het 


prop engines. 


Bristol Proteus turbo- 





“Fur-coat” luxury—and economy 
too. The Britannia is the most versatile 
and economical airliner in the world. 





A new name is appearing in the timetables of 


BOAC... Britannia*. The new Bristol Britannia 

the Whispering Giant—is in service on the Lon- 
don-Johannesburg route, and now comes on to the 
London-Sydney route. 

BOAC’s passengers on the Kangaroo and 
Springbok services can enjoy travel in the largest, 
fastest, smoothest, quietest turboprop airliner of all. 

Bristol are proud to have shared with BOAC 
the enterprise of pioneering the Britannia—the 
world’s most advanced turboprop airliner. 


* powered by four Bristol Proteus turboprop engines. 


BRISTOL 


» 


Britannia 


BRISTOL AIRCRAFT LIMITED 























 _— is gradually, painfully emerging as an entity. The politicians 
can direct its political character, facilitate or hamper its organization, 
but they can no longer prevent its establishment. 

It is now several years since the idea of a united Europe left the realm 
of prophetic visions and entered the domain of practical negotiations 
between statesmen, who alone can transform it into a political insti- 
tution. Several organizations tying some of the old European countries 
together are already in existence. The North Atlantic Treaty Organi- 
zation includes twelve of them, the Organization for European Economic 
Cooperation seventeen, and the Council of Europe fifteen, while the 
Western European Union is restricted to seven. This overlapping and 
lack of uniformity underlines the difficulty of the problems to be solved. 
Moreover, each of these groups is a sort of confederal alliance, in which 
each member retains his sovereignty. The European Coal and Steel Pool 
goes further, since it has entrusted its management to a supra-national 
authority. But this daring innovation has reduced the number of partners 
to six. 

It is these same countries which are today seeking to create a “common 
market”? among themselves. When this plan is accepted, France, Ger- 
many, Italy, Belgium, Holland and Luxembourg will pool their entire 
economic resources in a customs union covering a population almost as 
large as that of the United States and an active labour force that is 
numerically superior to the latter’s. 

The total national revenues of these six countries are about one third 
of America’s. The Common Market has therefore set itself the task of 
facilitating and promoting, through close cooperation, the economic 
expansion which will enable incomes and standards of living to be 
raised. 

The establishment of this Customs union will entail far-reaching 
changes in the economic structure of the member countries. The 
authors of the projects are so well aware of this fact that they have 
wisely allowed for periods of adaptation, the means to assist this adapta- 
tion and the reasonable space of at least ten years in which to achieve 
their target. Once the undertaking has been launched, new ventures such 
as the creation of Euratom will still further accentuate the changes it 
cannot fail to provoke. 

Among the fields affected will be that of air transport, since travel 
inside Europe will augment. On the one hand certain traffic currents 
which now flow to areas outside Europe will tend to be diverted to the 
member countries of the Customs union. Thus travel on private or 
government business will increase considerably. On the other hand, 


European Air Transport is Indivisible 


By Max Hymans, 


Chairman, Air France, Paris 


It is hardly necessary to introduce Max Hymans to \nteravia readers. As reor- 
ganizer of France’s civil aviation and head of the new Air France, he is a well-known 
figure to all who are concerned directly or indirectly with aviation matters. As he has 
played a large part in the growth of the International Civil Aviation Organization 
since its creation in 1944, he can be regarded as an authority on questions of air transport 
coordination. 

Born in Paris in 1900, an engineer and barrister at the Paris Court of Appeals, 
Hymans represented the Indre constituency in the French Parliament from 1928 to 
1940, during which time he was a member of several parliamentary committees, spokes- 
man for the air estimates, Under-Secretary of State in the Ministry of Economics 
and later in the Finance Ministry. Having joined the French Resistance movement, he 
was appointed Director of Free French Air Transport (in Algiers) in 1943. In 
1944 he headed the French delegation to the Chicago Conference which set up 
I.C.A.O., and in 1945 he became Director General of Civil Aviation, President 
of the Geneva IL.C.A.O. Assembly in 1948, and IL A.T.A. President in 1954-55, 
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closer economic ties between the nations and improvements in their 
standards of living will probably lead to more extensive travel for 
tourist or family reasons. 

Thus the creation of a united Europe will set the air transport world 
before two kinds of problem, those involved in a possible increase in 
traffic, and those relating to the actual structure of the European air 
transport industry. Still relatively young, since it had not even been 
thought of at the beginning of the century, this industry still has the 
vitality of its early days and is in a period of expansion that will con- 
tinue for some years. Its very rapid development, conditioned by a high 
rate of technical progress, must now adapt itself to an economic environ- 
ment that is still taking shape, at the very moment when the advent of 
jet aircraft has saddled it, at any rate temporarily, with heavy invest- 
ment and other costs involved in the introduction of new equipment. 

Responsible air transport executives very early recognized the need 
for international cooperation to enable the industry to expand—with due 
allowance being made, of course, for the present somewhat complex 
situation. 


Present situation in European air transport 

A study of European air transport is today less difficult to undertake, 
now that the Air Research Bureau in Brussels has been able to collect 
valuable data on the activities of the Old Continent’s principal airlines. 
These documents have provided the material for a number of factual 
articles and books, including Stephen Wheatcroft’s “The Economics of 
European Air Transport,” which I strongly advise all to read, following 
the example of my friend and colleague Peter Masefield. A study of 
these basic data is indispensable for all who wish to understand the 
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THREE DECADES OF EUROPEAN DEVELOPMENT 
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1921 22: 


France). 


Breguet 19 with 500 h. p. Hispano-Suiza 


Airways (Britain). 





1926: Armstrong Whitworth Argosy operated by Imperial 





About 1926; Fokker F. Vila 
Gnome-Rh6éne Jupiter, for eight 


airliner with 450 h. p. 
passengers (Holland). 
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1930/32: Dornier Wal passenger and mail flying boat 
with two 650 h. p. BMW VIs (Germany). 
(Italy). 


1930/33: Savoia-Marchetti 8. 55X military flying boat 
with two 800 h. p. Isotta-Fraschini sso tandem engines 


1931/34: Macchi-Castoldi MC. 72 with two Fiat A.s. 6 
engines totalling 3,100 h. p.: world speed record 709.2 
km/h (Italy). 
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nature of our industry in Europe and to make an unbiased assessment of 
its development. 

In 1955 the European airlines carried a total traffic amounting to 
nearly 7,000,000,000 passenger-km, or roughly 12°, of the total world 
traffic. This figure merely provides an index for a quantitative analysis 
and in reality covers three types of operation which must be differen- 
tiated: intercontinental, intra~-European and purely domestic services. 
The intercontinental services carried about 60°, of the total traffic, a 
proportion which stresses one of the characteristic features of our air- 
lines, which are more extra-European than continental. 

In the United States the reverse is the case; domestic traffic is over- 
whelmingly superior to international, which reaches a meagre 18°, of 
the total. Nevertheless, this 18°, represents a traffic performance higher 
than the European airlines’ total. This proportion brings out the 
contrast between the American air transport industry, which is respon- 
sible for two thirds of the world’s traffic and whose main activities take 
place within its national frontiers, and its European colleagues, whose 
main sources of business at present are outside the European continent. 


European transport proper (intra-European and domestic services) 
amounted to nearly 2,800,000,000 passenger-km for the A.R.B. members 
in 19551. Estimates for 1956 promise an increase in this figure in con- 
tinuance of the progress made in preceding years. Results in 1952 had 
been as low as 1,500,000,000 passenger-km. The salient feature of this 
development is the rate of increase. For several years this rate has 
remained constant at around 20%, and is thus substantially higher than 
the rate of increase in world traffic, which generally varies between 
10 and 15%. This difference indicates a vitality which appears to be 
another of the principal characteristics of European transport. 

Finally, the analysis, carried a little further, shows that more than 
75%, of intra-European traffic falls on international services, on the 
routes connecting the small patches of the European mosaic. Domestic 
services within each country are progressing at a satisfactory rate and 
even represent a higher percentage than that of the American local 
services in the United States domestic traffic. 

The comparison with our trans-Atlantic neighbours, however, must 
be treated with care if it is not to lose all value. 

It is true that a comparison between load factors, operating costs, 
passenger-miles performed in relation to population, etc. helps towards 
an understanding of the situation in the industry on either side of the 
ocean. But a juxtaposition of facts sometimes leads to false conclusions. 


' ef. “ Traffic and Operating Data A.R.B. Carriers * (1952. 1955). 


One example, among many, will suffice: the cost of each tonne-km 
offered is 18.98 cents in the United States and 30.6 cents in Europe (for 
the 19 member countries of the European Civil Aviation Conference). 
According to some commentators, this difference can be explained by the 
difference between the sound administration of the U.S. airlines and the 
muddling in Europe. But this myth can be exploded simply by studying 
one item in the accounts, the cost of fuel. Fuel costs us 29.67 cents per 
U.S. gallon, while our neighbours across the Atlantic pay only 17.48 cents. 
Yet fuel is one of the heaviest items of expenditure and has caused 
European airline heads even greater concern since its cost has risen as a 
result of recent international events. A united European policy on fuel 
would do more to cut our operating costs than minor economies, which 
sometimes save less than they cost to obtain. 

The comparison, however, brings out some of the fundamental 
peculiarities of European air transport. Firstly, most Eurc ypean services 
cover short distances. The average stage length in Europe does not 
exceed 355 nautical miles. In the United States it is 485 nautical miles, 
which puts services into the medium-stage category. Short stages 
involve the operator in heavy expenditure. The large number of landings 
in relation to the distance flown leads to low utilization of aircraft and 
crews, greater difficulty in establishing rotations, an increase in technical 
costs (wear and tear on tyres, fuel consumption), landing charges, 
communications costs. The short stage is more easily affected by 
seasonal variations in traffic, and the costs of the commercial organization 
are proportionately heavier. Moreover, a greater frequency of services is 
required to handle an equal flow of traffic, and even the safety organi- 
zation becomes more onerous, since aircraft movements at airports are 
denser. 

The disadvantages of the short stage, which are by no means insuper- 
able, are paired with insistence on “national privilege’? which also 
seriously hampers our activities. In the Europe of the European Civil 
Aviation Conference nineteen sovereign States together cover an area 
less than half that of the United States. But each of these countries 
insists on having the biggest possible air fleet, route network, traffic 
volume. There is no supra-national authority to coordinate these efforts. 
The result is an excessive number of routes, a clearly anti-economic 
trend. Thus we have a total route network of 160,000 nautical miles, 
while the Americans cover a territory twice the size with a less closely- 
meshed network totalling only 80,000 nautical miles. The very shape of 


our network bears the imprint of this “national privilege,” as it resembles 
a constellation in which every star centres on the capital of one of the 


nineteen countries. Lack of coordination also explains the unsatisfactory 





1930/32: Dornier Do X, twelve 600 h. p. Curtiss Con- 
querors (Germany-Switzerland). 
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1933; Blackburn Perth patrol flying boat; three Rolls- 1933; Breguet Bizerte reconnaissance flying boat with 
Royce Buzzards; 95 knots (Britain). 


three 845 h. p. Gnome-Rhéne K. 14Rs (France). 
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‘heduling of flights and, indirectly, the inadequate frequency of ser- 
ices. Europe’s most heavily travelled route, Paris to London, has 
(5 passenger services a day, while travellers between New York and 
\\'ashington can count on an average of 89 services a day. 

Needless to say, the fundamental economic reason for Europe’s 
relative weakness is the low standard of living of its inhabitants. The 
average yearly income per head in the E.C.A.C. countries is $550, 
compared with $1,850 in the United States. Moreover fares are lower 
than ours. Here, too, we must not allow ourselves to be misled by 
figures; they do not exactly represent either the same realities or the 
same ways of life. And in the reorganization now taking place in the 
[European economic structure air transport will go on from strength to 
strength. A vast field of expansion will open up to it if it can make a few 


necessary reforms. 


Scope and conditions of expansion 


Economic expansion is not restricted to a quantitative increase, but 
is frequently accompanied by a qualitative improvement. Recent 
O.E.E.C. reports show how European trade has developed and above 
all reveal that exchanges between member countries have continued to 
increase rapidly and at a higher rate than exchanges with non-European 
countries. This new trend will be fostered by the establishment of the 
Common Market which will further increase the volume of intra- 
European trade. As an indispensable instrument of this Continental 
economic policy, air transport will have to cope with a higher traffic 
potential. At the moment traffic is already under-developed, and the 
various resources employed do not appear to be harmoniously coor- 
dinated. 

It has been said that the European route network is designed for the 
convenience of intercontinental travellers rather than of Europeans. 
The very complexity of the European network and its disorganized 
growth abundantly prove this statement to be incorrect. Nevertheless it 
does contain a grain of truth: the present condition and organization of 
the network does not greatly encourage European customers to regard 
the aircraft as an ordinary means of transport. Indeed, though the 
population of Europe (i.e., the E.C.A.C. countries) totals 320 millions, 
the number of intra-European air travellers in 1955 was only 4.8 mil- 
lions. What is more, this figure includes only a small proportion of 
Europeans, since many of the passengers came from outside Europe, 
and many travel several times a year. This means that the market’s 
saturation point is still a long way off and at the moment is of interest 
only to the theorists. 

Whereas recent investigations have shown that the majority of 
\merican air passengers travel for their own convenience, it appears 
that the reverse is the case in Europe, where the dominant role is 
played by business or government travel. This fact means that the 
development of European air transport will depend less on an increase 
in individual standards of living (though it will, of course, continue to be 
affected by the latter) than on the extent to which it adapts itself to the 
market; that is to say, ultimately on its ability to organize itself on the 
European level, to coordinate its resources. 

Examples of how this can be done are provided by surface means of 
transport. The railways have succeeded in organizing the joint operation 
of their trucks. The airlines cannot, at the moment, form an equipment 
pool, but it is not impossible that at any rate those belonging to the six 
countries of the future Common Market will at least be able to coordinate 


their purchases of new aircraft and spares. On the technical side, 
cooperation is most often found to be possible, if not always easy. 
Experience in the air traffic control field reveals how different inter- 
national organizations have been able to coordinate their efforts. Today, 
under the auspices of N.A.T.O.’s committee for the coordination of 
European air traffic, both civil and military authorities are preparing 
to unify or, more exactly, to harmonize ground aids in the thirteen 
European member countries of the North Atlantic Treaty Organization. 

In order to win over the travelling public it is not sufficient just to 
offer high-quality service or to engage in commercial advertising. The 
public must first and foremost be appealed to direct, convinced, kept 
informed. Here too the railways provide us with a lesson by conducting 
a joint publicity campaign. The airlines should follow the same aim by 
setting up a common fund for public relations on a European scale. Here 
we approach the delicate problem of public opinion. If we wish to help 
the latter towards a better understanding of air transport and a greater 
acceptance of air travel as a normal practice, we should do well to 
separate our information services from our advertising campaigns and 
subordinate the latter to the former, which should then be geared to 
Europe and its regional peculiarities. The general public still remains to 
be won over. 

In their battle with the railways the airlines win if their frequencies 
are high. However, the present organization of European air transport 
does not provide sufficient flexibility. It would therefore seem that, in 
order to handle the coming growth in traffic, we must reorganize the 
basic structure. The idea of a single company does not in practice offer 
all the advantages suggested in theory. Moreover, it would tend to 
perpetuate rather than smooth out present inequalities. The system of 
pools between airlines is not sufficient. What is needed is an authority 
competent to control their activities and coordinate their resources. 
This “Air Transport Authority” should not be formed simply of 
government representatives, for then it would be nothing more than 
an additional administrative body. It would perhaps be more effective 
to entrust the recruitment of its members to the European countries’ 
Council of Ministers, who would choose them from a list prepared 
jointly by airlines and government authorities. Appointments could be 
for a limited period, renewable at the Council’s discretion. This authority 
would be responsible for regulating operations inside Europe, the 
distribution of operating rights and, more generally, the preparation of 
aeronautical political projects for submission to the ministers. Such an 
organization could control intra-European traffic without too much 
difficulty; it would probably be more difficult for it to coordinate long- 
distance services. In this sector it might well be advisable to urge the 
airlines to get together and organize joint operations. Intercontinental 
services have already had every attention lavished on them by European 
air carriers, and the scope for development here appears smaller and 
competition keener than on the continental market. 

The Air Transport Authority would strongly resemble the United 
States’ Civil Aeronautics Board. The main point is that it should act as 
the regulating and coordinating body which is so badly needed. 

It must be clearly realized that, for European air transport, expansion 
and coordination are closely linked. If, in order better to serve the 
public, it wishes to grow and to take advantage of the opportunities 
offered it, it will undoubtedly have to tidy up its organization. The 
airlines have repeatedly shown their initiative and their sense of pro- 
fessional discipline. But this time the solution to be hoped for is beyond 
their competency and must be imposed by governments. 
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bout 1932: Junkers Ju 52/3 with three BMW Hornets; 
»/17 passengers (Germany). 





800 h. p. Junkers L. 88a’s; 34 passengers (Germany). 





1929/33: Junkers G. 38 commercial transport with four 1930: Handley Page Hannibal for 18 passengers: four 


Bristol Jupiters (Britain). 
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1934; Farman 221 all-metal night bomber; four 700 h. p. 
Gnome-Rhoéne 14 Ks with superchargers (France). 





1934: Bloch 200 night bomber with two Gnome-Rhdéne 
14Ks; payload 2,970 lbs. over a 540 nautical mile range 
(France). 





1932; Handley Page Heyford night bomber with two 
Rolls-Royce Kestrel I1 1s; 120 knots (Britain). 
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Rear Admiral Sir Matthew Slattery has had 
unique experience as a Service pilot, a top procure- 
ment official in the Admirality and the Ministry of 
Supply, and as the head of the oldest British aircraft 
company Short Brothers & Harland Ltd. He can 
speak with authority on present trends as his firm 
cover modern airliners, bombers, and anti-sub- 
marine aircraft on the production side, and advanced 
research projects such as the Short SC. 1 VTOL in 
the design and development departments. In 
addition Shorts have an extensive programme of 
specialized equipment, electronic computer and 
guided weapon manufacture. 


Question: It has been said that American progress 
in high speed aerodynamics is due to the development 
of a range of experimental aircraft such as the Bell 
X-1, X-1A, X-1B, etc. or the Douglas Skystreak and 
Skyrocket. Is this opinion founded? Assuming that 
errors of omission have been committed in Europe by 
neglecting the development of similar experimental 
devices, do you think it possible for Europe to catch 
up through advanced wind tunnel research or only 
through the creation of an equivalent range of aircraft 
projects? Also it is known that the United States are 
assigning fully supersonic aircraft (Lockheed 104, 
Chance Vought Crusader) to combat squadrons 


C.B., 


with Admiral Sir Matthew Slattery 


D.Sc., F.R.Ae. S., — Chairman and Managing Director, Short Brothers ¢ Harland Ltd. 








whereas the air forces of the European countries 
are still operating equipment which is subsonic or 
transonic at the very best. While this lag can certainly 
be caught up, would you express your opinion by 
which means and on approximately what date it 


will be caught up? 


Answer: You ask me whether I think that 
we can catch up with the American lead in 
knowledge of flight at very high supersonic 


speeds by wind tunnel experiments. 


I don’t think that wind tunnel experiments 
are any substitute for flight trials. There is no 


doubt that the Americans have gained an im- 


mense amount of knowledge and experience of 


flight in manned aircraft at very high supersonic 
speeds. 1 don’t think that you can, in considering 
this matter, entirely overlook the immense 
amount of money that has been spent by the 
Americans in this field. We, in this country, and 
in Europe generally, with our comparatively 
limited resources, have to consider very 
carefully the scale of effort which we can afford 
to expend on projects. I think it is fair to guess 
that there will probably be at the most one 


more generation of high performance fighters, 


and it is probable that this generation of 


fighters is already in the design stage. Also 
it may be assumed that guided missiles will 
then take over. 

Without wishing to under-estimate the 
importance of the knowledge and experience 
that the Americans must have gained, I none 
the less wonder whether one can use profitably 
the fighter of, say, Mach 2.5 performance 
today. Speed alone is not sufficient. One must 
have manoeuvrability with such an aeroplane 
and the weapons to fit on it. Moreover, it 
must have reasonable endurance to be useful. 


There is little doubt on the other hand, that 
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1932: Bristol Bulldog single-seat fighter with Bristol 
Vereury; max. sveed 175 knots (Britain). 





1932: Hawker Hart two-seat day bomber, here fitted 
experimentally with Napier H engine (Britain). 





1933/34: Fiat CR. 32 single-seat fighter with 550 h. p. 
Fiat A. 30R. A; max. speed 210 knots (Italy). 
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1932: Cierva C. 30P Autogiro with 140 h. p. Armstrong 


siddeley Genet Major VIT (Spain-Britain). 


1933: Heinkel He 70 high-speed commercial transport 
with 630 h. p. BMW; 200 knots (Germany). 
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1934: De Havilland DH. 89 Dragon-Rapide high-speed 


commercial transport with two 200 


engines; 135 knots (Britain). 


h.p. Gipsy Sir 





man’s knowledge of how to fly at Mach 2.5 
will eventually be of great value if we are to 
go to these speeds in the civil aviation field 
which is a possibility—but, in my opinion, 


rather a long way off. 


Question: It is only now that the first commercial 
transport aircraft developed in Europe could go into 
transatlantic service (we are thinking of the Bristol 
Britannia). Considering that American aircraft such 
as the Douglas DC-4, a fifteen-year-old design, 
entered into regular transatlantic service years ago, 
itis evident that Europe lags far behind the Americans 
in the development of such equipment. The war in 
Europe explains this lag, but would it be possible for 
you to explain to our readers in what manner this 
lead can be caught up, especially in the field of jet 


air transport? 


Answer: | think it is fair to say that as a 
result of the lead which the Americans gained 
in long-range civil aircraft during the war 
period, we have until recently lagged behind 
them also in this field, and it is for that reason 
that most of the aircraft that have been making 
regular crossings of the Atlantic in recent 
vears have been of an American design. It is 
important in this context to differentiate be- 
tween aircraft which consistently make the 
\tlantic crossing London—New York non- 
stop in all weathers and those (such as the 
DC-4 which you quote) which, in certain 
weather conditions, make a stop at Gander en 
700 which is 


service with B.O.A.C. is capable of crossing the 


route. The Britannia now in 


\tlantic but sof non-stop in all weathers. The 


300 series, some of which will be delivered 


this year, are capable of all-the-year-round non- 
stop flight at a speed in excess of the curent 
American piston engined types. I believe that 
in the turbo-prop field we have aircraft, in the 
shapes of the Britannia and the Viscount, which 
are way ahead of anything the Americans have 
to offer at present. 

The Britannia is undoubtedly capable of a 
considerable amount of development, and 
there may well be room for a Britannia re- 
placement. Such an aircraft would be slower 
than the big American jets though perhaps by not 
more than 50 knots, but it would be far more 
economical, assuming that it attracted loads 
similar to those estimated for the American 
jets. 

Some people believe that the era of the turbo- 
prop ends with the operational advent of the 
pure jet, but I think that is far from certain. 
At the moment, major airlines believe that by 
offering highet speed they can sell more seats, 
and this probably is the case at the present time. 
There are, however, such other factors as 
safety, and it has at least been open to question 
whether there is much to be gained by saving 
an hour or an hour and a half on the trans- 
atlantic journey if that journey can be carried 
out in greater comfort and with greater safety 
in the turbo-prop aircraft. There can be no 
possible doubt of the greater flexibility of the 
turbo-prop as regards payload, runway re- 
quirements and therefore diversion to other 
airfields and ability to stay in the air in emer- 
gencies. 

The question of extended ranges of the 


order of say London—San Francisco non-stop 


> 


also brings the turbo-prop back into perspective, 
with its outstanding and economic advantages 
over its pure jet rivals. 

As regards the medium-haul pure-jet field, 
this market is still in its infancy, and there is 
every reason why a good European manu- 
facturing company with the right design should 
have a fair chance of competing with its 
American counterparts. 

Looking still further ahead, it has now been 
officially announced that a number of British 
firms are carrying out a joint investigation into 
the possibilities of a supersonic airliner. | am 
very glad this collaboration is taking place, 
because the problems are immense. The fact 
that the firms have agreed to work together 
in this way augurs well for the future of British 
aviation. Arising from this are two factors that 
will make it unlikely that in the future every 
major British firm will engage its design staff 
on a project of its own conception. The first 
is that, mainly for financial reasons, there will 
not be enough projects to go round; the second, 
that the complexity of aircraft of advanced 
design is such that no single design team of 
any one company in this country is large 
enough, or is likely to become large enough, 
to tackle a major project on its own in an 
acceptable period of time. 

I visualise a state of affairs, therefore, in 
which purely research aircraft, which are not 
intended to be produced in numbers, may well 
continue to be undertaken by single firms, but 
operational aircraft (whether military or civil) 
will be produced by firms working in association 


sharing both the design and the production. 
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DH. 88 Comet racing aircraft with 
vo special 224 h. p. Gipsy Six engines (Britain). 


1934: De Havilland 





1935; Junkers Ju 86 commercial transport with two 
Jumo 205s or BMW 132Ds, for 10 passengers; gross 
weight 8 long tons (Germany). 
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About 1936; Focke-Achgelis Fw 61 helicopter with 160 
h. p. Bramo Sh. l4a and two three-blade rotors (Ger- 
many). 
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A Proposed Solution... 


Tackling Advanced Engineering Problems 
on a European Scale 


The United States’ fighter—and even 
fighter-bomber—units will have speeds 
well above that of sound before the first unit 
of interceptors with similar performance is 
set up in Europe. The fact that during the 
past fifteen years the North Atlantic has be- 
come the busiest of all air routes, is not due 
to long-range aircraft designed on the 
shores of the Old World. Many a city 
across the Atlantic is now guarded by 
batteries of anti-aircraft missiles, but there 
is no counterpart in Europe except around 
places where American units are stationed. 
These are the most obvious signs of Europe’s 
backwardness in the aeronautical field. The 
situation is, of course, due in part to the 
tremendous difference in financial resources 
on either side of the Atlantic. But it is 
equally obvious that financial limitations 
have been aggravated by the political struc- 
ture of Western Europe. 


Any attempt to find other than economic 
reasons for this lag comes back time and 
again to the financial question. An indict- 
ment of Europe’s failings, from the aero- 
nautical point of view, during the past ten 
years, would probably stress the following 


points: 


@ No government, with the possible ex- 
ception of the United Kingdom—and here 
with varying degrees of success—has given 
the same relative importance to air pro- 
blems as Washington. 


@ The field of supersonics has not been 
explored early enough or as methodically as 
in America. There is no doubt that the 


By HEE 


supersonic group at Edwards AFB, within 
whose ranks men like Yeager, Bridgeman, 
Ascani, Murray, Boyd and so many others 
have distinguished themselves, contributed 
indirectly to the success of the Starfighter and 
Hustler. There has 


probably the been 


nothing similar in Europe, and Leduc, tor 
example, has simultaneously to investigate 
the supersonic range and experiment with 
a new form of propulsion. 

@ In Europe the aeronautical sciences do 
not receive the vast support which uni- 


Comparison between Western European and American 
Aircraft Production (typical examples) 



























































































































Commercial | Medium-range | Medium-range | Medium-range Long-range Long-range 
transports (pistonengine) | (turboprop) (jet) (piston engine) (jet) 
U.S.A. Convair-Liner (Electra) (Convair 880) PO .. Bosino 10 
Europe | Ambassador | fiscount | Caravelle 
Helicopters a oa ughinaiees a 
U.S.A. Hitler 23 S58 ie 
Europe sate iy Bristol 173 
Fighters maser jet | Transonic jet Supersonic Mixed propul- 
ighters fighters jet fighters sion fighters 
U.S.A. ay 0 F-100 nD (F-91) 
Europe ipemre | Super biyative ia (S\R53) 
Bombers | ,ombers | Bombers bombers | bombers” 
U.S.A. B-66 B-47 B-52 B-58 
Europe || Gantere | yall oy 
a. Air-to-air | Surface-to-air J ‘|.R.B.M. 1.C.B.M. 
U.S.A. operational operational in development] indevelopment 
Europe operational under test 
Competition Europe — U.S.A. U.S. Monopoly 
The diagram shows from left to right the main categories of aircraft and guided missiles arranged in ascending order 


of complexity and production costs. It is easy to see the fields in which Europe cannot compete. Only those designs 
and projects which are typical examples of the categories chosen are listed. Aircraft in the experimental or design 


stage are shown in brackets. 
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1934/35: Dewoitine D-333 commercial transport with 
three 575 h. p. Hispano-Suiza 9 Vs; 8 passengers (France), 


1937: Focke-Wulf Fw 200 Condor commercial transport ; 
flew non-stop from Berlin to New York in 24 hrs 56 mins 


on August LOth/1Lith, 19388 (Germany), 


1938/39: 
Italian commercial transport (Italy), 


Savoia-Marc 


hetti SM. 83, 10-seat) standard 











1938 
h. Di 





it 














versities, laboratories and private founda- 
tions give them across the Atlantic. 


@ In America new methods of operation- 
al research have long been placed at the 
service of military staffs andaircraft designers 
to guide the former’s programmes and help 
the latter to meet them. In Europe use of 
this method of analysis and calculation is 
still limited. Yet the method has at least the 
advantage of clearing the way for the 
researcher and eliminating unacceptable 
solutions. 

@ In Europe the simple “weapons system 
concept” —much less the “multiple weapons 
system”—has not yet been fully accepted 
in aeronautical circles. This individuality 
among the older nations reappears in other 
forms. Cooperation between different bran- 
ches with a view to achieving the same ob- 
ject is less easy to obtain in Europe than in 
North America. It will be objected, justifi- 
ably, that none of Europe’s major aircraft 
manufacturers can afford the research and 
computing centres which some of the 
American manufacturers have at their dis- 
posal. But there is nothing to prevent 
European companies from getting to- 
gether and jointly financing such operation- 
al research organizations. 

@ Finally, questions of national prestige 
have somewhat distorted the normal func- 
tioning of supply and demand. A sort of pro- 
tectionism has been set up which leads to the 
use and the continuation in production of 
equipment which has long been overtaken 
by technical advances in other countries. 
On the pretext of maintaining a potential 
which is considered to be vital for both the 
country’s technical progress and its defence, 
governments have frequently emptied this 
potential of all real substance. 


At the basis of all these criticisms there is 
an old truism. Taken separately, even the 
most powerful of the European nations get 
out of their depth in the sea of complexity, 
high prices and advanced engineering in 
which aviation is today engulfed. Agree- 
ments between European industrialists could 
gradually fill some of the gaps now visible. 
But aeronautical research, development and 
production are government affairs, and 


governments should seek similar agree- 
ments on the level of general programmes 
and financing. Basically it would be a ques- 
tion of progressively replacing rivalry be- 
tween companies within each country by 
competition between countries as a whole. 
The best design would win, be accepted by 
all and produced by all. Production could be 
distributed regardless of frontiers. Once full 
employment had been ensured, many diffi- 
culties would be overcome. The basis of such 
a revolution, however, would have to be an 
intra-~-European agreement on general pro- 
grammes, so that national efforts could be 
directed towards the same ends. Research 
and prototype construction would remain 
national privileges; this would enable a 
choice to be made from several alternative 
projects. Production would also be a na- 
tional responsibility, once a prototype was 
adopted. The job of a supranational authori- 
ty would be to prepare the general pro- 
gramme, select the best project and dis- 
tribute production. This authority would 
emanate from the European countries them- 
selves, since it would be the result of 
deliberations between their representatives. 
N.A.T.O. has already made an experiment 
in this direction, with its light ground 
attack aircraft programme. This year a choice 
will be made from among the rival proto- 
types, and production orders probably 
placed. Though of limited scope, this ex- 
periment deserves watching, since, having 
the financial benediction of the United 
States, it can help to advance the day of 
agreement between European governments 
and designers. 

Once such agreement had been reached, it 
could be applied to the design and pro- 
duction of certain categories of air equip- 
ment which the individual European indus- 
tries cannot tackle. 

The transonic or supersonic long-range 
aircraft field would probably have to be 
abandoned. Competition with America is 
today too difficult, in view of the lead the 
United States has been able to capture with 
the heavy aircraft of their Strategic Air 
Command. But there remains perhaps the 
field of the heavy helicopter (for 40 to 60 
seats, for example), the supersonic medium- 


Vertical take-off... 


range commercial transport, and perhaps 
also the supersonic medium bomber. Finally, 
the intermediate range ballistic missile, if not 
the intercontinental ballistic missile, might 
well be within the scope of a group of 
Western European missile firms. If a list is 
made of the human and material resources 
needed for development and production of 
any one of these projects, it is seen that they 
are beyond the capabilities of any single 
European firm, or even any single European 
country. Reason therefore demands that 
political barriers and conventional notions 
that have been rendered out-of-date by the 
vastness of today’s technical problems 
should be scrapped and that the nations of 
Western Europe should get together to 
raise the level of their aeronautical products. 
When shall we see the European I.C.B.M. 
or the 60/80-seat “‘helibus” which can bring 
the centre of Paris within two hours of the 
centre of London ? 


Vv 








1938; Morane-Saulnier 405 single-seat fighter with 860 
h. p. Hispano-Suiza 12 Y; approx. 260 knots (France), 
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1939 : Me 109 R single-seat racing aircraft (works designa- 
tion Me 209); world speed record 755.1 km/h (Germany). 


1939: PZ Los bomber; two Bristol Pegasus XIIs 
(Poland), 
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By Georges 


In the field of aircraft production Europe has 
considerable latent capabilities. The operative word 
here is latent, since recent production figures—some 
3,000 aircraft produced during the past twelve 
months—do not reveal the true present potential 
of Europe’s aircraft plants and also because the 
latter have not yet exhausted their ability to expand. 

After seven years of constant growth, Europe’s 
aircraft industries today employ some 360,000 per- 
sons in 110 airframe plants and 26 engine plants, 
with the corresponding built-up areas and normal 
and special tooling. They are backed by well- 
equipped subsidiary industries and by an extensive 
network of suppliers and sub-contractors. The total 
number of persons working in or for the aeronauti- 
cal industry can therefore be estimated at around 
540,000. The strength of these industries, however, 
lies first and foremost in the skill and experience 
of their personnel, led by managements fully alive 
to the complex problemis posed by constant rapid 
changes in programmes and engineering. 

The essential characteristics of aircraft produc- 
tion are as follows: 

the high quality of manufacture, due to both 
the high grade materials used and the degree of 
precision required, hence the need for extensive 
tooling and stringent inspection; 

the complexity of the problems of syn- 
chronizing highly diversified final products; 

— and all this applied to production batches 
running froma few dozen to a few hundreds—more 
often than not in several different versions—which 
have to be produced to delivery schedules such that 
full output ¢an never be maintained for more than 
a few months. 

These characteristics, which might be called 
traditional, alone are a very heavy burden for the 
aircraft manufacturer. On top of this the general 
introduction of automatic devices has added a new 
and rapidly growing responsibility, that of the 
weapons system. As is known, under this new con- 


cept the aircraft manufacturer is responsible for the 


Europe’s Aircraft Production 


Potential 


Héreil, President of Sud Aviation, Paris 


integration into the aircraft, from the design stage 
onwards, of all mechanisms, equipment, armament 
and other systems required not only for its func- 
tioning as a flying machine but also for its utili- 
zation as an offensive or defensive weapon. In 
practice by far the most important role in the 
design and manufacture of the systems that must 
be added to the airframe to form a complete 
weapons system, is today played by electronics. The 
same will apply even more strongly to the aircraft 


that will emerge in the age of nuclear propulsion. 


The resources required for aircraft production 
must therefore be adapted to both the increasingly 
rapid advances in engineering and the growing 
responsibilities of the aircraft manufacturer. To 
meet these responsibilities the latter must cooperate 
increasingly closely with the electronics manu- 
facturers, setting up for this purpose special 
departments, whose importance will grow rapidly. 
This necessitates the constant provision of new 
workshops and new equipment: plastics work- 
shops, bonding equipment, chemical milling, use of 
titanium, etc. 

In view of the scale of these tasks and of the 
investments they require, it is clear that aircraft 
production must be hampered by the splintered 
nature of the European industries. The complete 
range of flying equipment required by the bigger 
countries includes a wide variety of different types. 


But in Europe, the splitting up of resources 


resulting from this variety—which is perhaps not 
as great as it should be, for lack of funds—is made 
even more serious by the fact that the countries of 
Europe have each attempted to cover as much as 
possible of the full range. 

European manufacturers have long recognized 
this weakness, and since 1950 there has been a 
marked tendency towards cooperation, concen- 
tration and the formation of groups, all aiming not 
only at an overall increase in production efficiency 


but also at the rationalization of production by a 


Doctor of Law and accredited trustee to the Paris 
Commercial Court, Georges Heéreil, (45) first came 
into contact with the French aircraft industry in 1937, 
when—under the nationalization programme—he was 
entrusted with the defence of the interests of Lioré 
et Olivier and Aéronautique Francaise. Since 1946 
he has been head of Société Nationale du Sud-Est, 
becoming Chairman of the Board when the company 
was renamed Sud-Est Aviation. He is now Chairman 
of the new company Sud Aviation, formed through the 
merger of Sud-E:st Aviation with Ouest Aviation. 
In 1948 he became Chairman of France's Association 
of Aircraft Manufacturers (Union Syndicale des 
Industries Aéronautiques) and today is its Hono- 
rary Chairman. In 1950, together with the late Peter 
los of Holland, Heéreil formed the Association 
Internationale des Constructeurs de Matériel Aéro- 
nautique, which made him its President in 1952 and 
later appointed him “ Founder-President”. Hereil is 
also a member of the Economic Council and Officer 


of the Legion of Honour. Editors. 


reduction in the number of overlapping types and 
by the pooling of resources. 

The following are three examples of these 
efforts, each representing a different field: 

Cooperation: The foundation in 1950 of the 
Association Internationale des Constructeurs de Matériel 
Aéronautique, of which the manufacturers of ten 
European countries are now members. 

Groups: The Hawker Siddeley Group, a parent 
organization for ten British companies and one 
Canadian subsidiary group producing raw mate- 
rials, engines and airframes, and a flying training 
centre. Each of the members of the Group retains 
its autonomy and its own structure. 

Concentration: Establishment of Société Fran- 
caise Sud-Aviation through the merger of Ouest 
Aviation and Sud-Est Aviation. The new company 
will be the largest unit in Western Europe devoted 
essentially to the production of complete aircraft. 

Thanks to efforts of this kind and to the enter- 
prise of its managements, the European aircraft 
industry is on the way to becoming, in the pro- 
duction field, an instrument worthy of the genius 
with which the whole world credits it in the design 


field. 
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1939 : Lioré et Olivier 451; two 1,200 h. p. Hispano-Suiza; 
260 knots (France). 


bomber and long-range recon- 
1,050 h. p. DB 600s; 270 


1938: Dornier Do 17 fast 
naissance aircraft with two 
knots (Germany). 


1938/39: Vickers Wellington night bomber with two 


Bristol Pegasus ; max. speed 230 knots (Britain). 





TYPE 21 ADF 
WEIGHS ONLY 19.7 POUNDS 
Component Unit Weights: 
Receiver, 6.8 Ibs.; Loop, 4.3 Ibs., 
Loop Housing, 0.5 Ibs.; Indicator, 1.3 Ibs.; 
Control Unit, 1.6 Ibs.; Power Unit, 5.2 Ibs.; 
CAA Certificate No. 1R 4-9 


NEW LOOK in navigation aids 


The Time Tested ADF Now In Less Weight, Less Space 





The ADF is a basic air navigation instrument, used 
in all parts of the world, tunable to some 60,000 
transmitters. But the important thing now about 
the ADF is that ARC has engineered an ADF sys- 
tem down to less than 20 pounds in weight, with a 
comparable saving in space. 

Now pilots enjoy the advantages of dual installa- 
tions of this compact miniaturized equipment in 
tolerable weight and space requirements. 


The ARC Type 21 ADF is built to today’s more 
critical speed and environmental demands. It has 
hermetic sealing of vital components, such as the 
entire loop assembly. It covers all frequencies from 
190 kc to 1750 kc ... . operates on only 2.8 amps 
at 27.5 volts dc input. A significant feature is the 
extremely low loop drag — only two inches out- 
side the aircraft skin. 

Ask your dealer for detailed literature. 


Dependable Airborne Electronic Equipment Since 1928 


Aircraft Radi 


and Loop Direction Finders * 10-Channel Isolation Amplifiers ° 


© Corporation  soonton, new sensey, v.s.a. 


Miniaturized Automatic Direction Finders 
Omni/Loc. Receivers * Course Directors * UHF and VHF Receivers and Transmitters * LF Receivers 


8-Watt Audio Amplifiers * Interphone Amplifiers 


Omnirange Signal Generators and Standard Course Checkers * 900-2100 Mc Signal Generators 


Exclusive export representatives (except Canada) : Sterne, Carr and Farr Company, 425 Fourth Avenue, New York 16, N.Y., U.S.A., Cable Address 
bd 
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SAR 


Electric pump 
Delivery 0.5 gals./min. at 4,650 r.p.m. 
under a pressure of 1,920 p.s.i. (Mystere /V) 





mie 


reel Self-regulating pump 


under a pressure of-3,000 p.s.i. 









Delivery 5.3 gals./min. at 3,750 r.p.m. 


There is a Messier Pump to meet each of 


your needs 


it has been designed to ensure: 


HIGH PRESSURE: 
3,000 to 4,000 p.s.i. in normal service 


LOW TEMPERATURE RELIABILITY: 
Delivery guaranteed down to —40° C 


HIGH ALTITUDE PERFORMANCE: 
Correct feed tested to 50,000 ft. 


LONG LIFE: 
All pumps complete a 500-hour test 





Some typical applications: 


UNDERCARRIAGE OPERATION: Type 33 variable delivery 
pump. 

Delivery 3.9 gals./min. at 4,000 p.s.i. - 5.3 gals./min. at 3,000 p.s.i. 

Normal speed 3,750 r.p.m. - max. speed 4,000 r.p.m. 


Type 40 variable delivery pump - delivery 0.9 gals./min. at 3,000 ps.i. 
Normal speed 6,850 r.p.m. - max. speed 7,100 r.p.m. 


SERVO CONTROLS: Self-regulating electric pump. 
Normal delivery 0.45 gals./min. at 3,000 p.s.i. - Normal speed 3,500 r.p.m. 


Constant delivery pump - 
normal delivery 0.9 gals./min. at 2,000 p.s.i. Normal speed 5,000 r.p.m. 


If none of the 20 types of MESSIER pumps already in service meet the 
SPECIAL PROBLEM you have to solve, MESSIER will design the NEW 
PUMP you require in 6 MONTHS. 
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440 mim 70 ™/m — 
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“~ 
Self-regulating pump ~~*> 
Delivery 0.9 gals./min. at 6,850 r.p.m. 
under a pressure of 3,000 p.s.i. 


a 
"ae Electric pump 
Delivery 0.9 gals./min. at 6,850 r.p.m. 
under a pressure of 3.000 p.s.i.(Fouga 170S) 


MESSIER 


Specialists in undercarriages 
and high pressure circuits 
58, RUE FENELON - MONTROUGE (Seine) - ALE. 22-36 
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EMERGENCY ESCAPES FOR HIG}? PERFORMANCE A/C CREWS! 


we 

& 

© 
Thg“men who challenge nature's greatest forces in to- 
g@y’s high performance aircraft will soon have emer- 

@* gency escape protection from ground level to aircraft 

performance ceiling. Ejection seats will be equipped 
with a Rocket-Catapult* recently developed and pro- 
duced by Talco. 


Sled tests have proven that this unique design of a 
canted rocket thrust in conjunction with catapult ejec- 
tion can reduce deceleration to tolerable limits, increase 
clearance of tail assemblies, stabilize seat attitude and 
give complete ’’on the deck” escape capability. With 
only minor modifications, the new Rocket-Catapult* is 
effective for the full performance range of any high 
performance aircraft. 


The Talco Rocket-Catapult*, having the same mount- 
ing provisions, can be readily installed in all aircraft 
equipped with conventional catapults. Variations of 
this basic, proprietary design are being completed for 
many advanced aircraft. 


Talco experience in ballistic and cartridge actuated 
devices can provide new approaches to the solution of 
many problems, on the ground and in the air, with fast, 
sure action in milli-seconds from Packaged Power” units. 


After the catapult tubes separate, the rocket 
contained in the inner tube provides a contin- 


In sled tests at .73 Mach, conducted at Edwards Air Force ving thrust through the center of gravity of 
Base, the Talco Rocket Catapult* carried a man-seat mass to the man-seat mass, providing forward thrust 
approximately 60 feet in a stabilized trajectory for a normal to counter air drag and upward thrust to insure 
parachute deployment and landing. In other ground level aircraft clearance at high speeds and sufficient 
tests at zero velocity the man-seat mass was ejected to a ejection height for a complete ‘‘on the deck” 
height of approximately 220 feet, again, with full parachute escape capability. 


deployment and a normal landing. 


Engineers interested in this exciting new field are invited to contact us. 





*Patent Applied for 


Te TA LCO eniiteoring Company 


2685 State Street, Hamden, Conn. 
Research, Development, Application Engineering and Manufacture for ballistic and cartridge-actuated devices. 














First British Air-to-Air , Guided Weapon 


The Fairey 


Firetlash 


was the first British 
air-to-air guided weapon to 
destroy a radio-controlled target 


aircraft. 


Fireflash is in production for the Royal Air Force and is 


under consideration by N.A.T.O. air forces. 


The Hawker Hunter shown equipped with Fireflash illus- 
trates the simplicity of the installation—which is also fitted 


to the Supermarine Swift. 





Weapon Division 
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European Aircraft Industry 
and Germany 


Professor Brandt, Under-Secretary of State in the 
North Rhine-Westphalia Ministry of Transport and 
Economy, is no stranger to these pages. 

This time, however, he writes not as a radar or 
transport expert, but as promoter of numerous branches 
of industry, in particular the German aircraft indus- 
try... and as a good European. Brandt is a member of 
a number of German committees, has travelled widely 
abroad during recent years, and has made a name for 
himself in France, Britain and the United States. 

Editors. 


The European aircraft industry has no easy task. 
Compared with the gigantic sums which the United 
States and the U.S.S.R., the two power centres of 
our age, spend on their aircraft industries, European 
aviation budgets are minute. Being still divided 
into relatively small states, Europe is facing prob- 
lems which are quite: different from those con- 
fronting the Big Two. Nevertheless it realizes full 
well the importance which the United States and 
the Soviet Union attach to aeronautical engineering. 

Compared with the American and Russian pro- 
duction capacities, the Western European assembly 
lines are too small for really economic production. 
In Germany, a thriving industrial country, aero- 
nautical engineering is beginning to stir again... 
but it is only a weak, timid beginning. There are still 
many in West Germany who say that Germany 
should keep away from an aircraft industry, which 

unlike other industries—should get no preferen- 

tial treatment and no State support to get going. 
_ Expressed thus, this argument places those Ger- 
mans who believe in aviation, before a dilemma. 
Among these is the writer himself, who has for 
years actively worked for the revival of German 
aviation. On the other hand, I am fully aware of the 
serious sacrifices which not only Britain, France 
and Italy, but also Holland, Belgium and Switzer- 
land have made and are still making to build up 
their aircraft industries. 

Fundamentally these efforts are rooted in the 
realization that aeronautical engineering has become 
the pioneer for many other branches of engineering. 
For a hundred years the steam engine was the pace- 
maker; today it is the aircraft, not only in mechanical 
engineering, but also in electronics, metallurgy 
and many other fields. As the overall value of 
an industry and of an industrial nation must fall 
when that branch of engineering which demands 
peak performance is neglected, | support the view 


By Professor Leo Brandt, Diisseldorf 


that Germany too cannot do without the stimulus 
of an aircraft industry. West Germany has to 
import 50% of her annual food, expressed in 
calories, in exchange for export goods, as the 
population, having lost the East German granary, 
would otherwise starve. Is it reasonable, in this 
situation, simply to neglect this most modern 
branch of industry, whose export potential has 
been clearly proved ? 

It must not, of course, be forgotten that aircraft 
manufacture was banned in Germany until eigh- 
teen months ago. When it was authorized again, 
I described the situation by saying that the aircraft 
industry was the “late home-comer” among Ger- 
man industry as a whole. Yet the State slammed the 
door in its face. The main reason was that, up to 
the middle fifties, this completely smashed and 
dismantled industry could not stand up for itself 
with sufficient energy. Behind the shipbuilding 
industry stood the population of the coastal areas; 
behind the aircraft industry was nobody. The 
flyers and workers from the old aircraft industry 
had been scattered to the four winds by bans and 
dismantling and had found themselves livings in 
other fields. It seems to me to be one of the Federal 
Government’s priority tasks to ensure that this 
stimulus to new engineering is encouraged by 
State aid until there are once more aircraft and 
engine manufacturing plants on German soil. 


How does this view fit in with what we all 
regard as the urgent need for European coopera- 
tion ? 

Only 
existence. The future cannot be won by pursuing 
—which can easily become con- 


cooperation can safeguard Europe’s 
isolated courses 
flicting courses. We must become Europeans again! We 
must nourish the hope that a Europe of tomorrow 
will not be restricted to the six countries of the Steel 
and Coal Pact, since both Britain and Scandinavia 
belong undeniably to Europe. 

The way to this goal is not simple. For example, 
Britain’s need to found its prosperity on the 
Commonwealth will have to be respected. France, 
too, cannot simply write off the interests of the 
French Union. As for Germany, she is naturally 
willing to cooperate with the rest of Europe, but 
understandably only under certain conditions. 
German scientists and engineers are anxious to 
regain contact with other countries in those fields 
from which their country was banned for so many 


years. This applies particularly to aeronautical 
engineering, including turbine power plant devel- 
opment, to atomic engineering and to electronics 
engineering. This is no mere nationalism, but the 
recollection that Germany formerly contributed 
pioneer achievements to international development 
and does not now wish to lie fallow. Her contri- 
bution can be illustrated by two names which have 
gained world renown: Ludwig Prandtl and Otto 
Hahn. 

Here I should like to say that these aspirations 
of German scientists and technicians have met with 
an exceptionally friendly reception on the part of 
colleagues in other countries. When I had the 
privilege, more than three years ago, of acting as 
leader of a delegation of German aircraft industri- 
alists invited to visit France’s Association of Air- 
craft Manufacturers (U.S.I.A.) in Paris, Georges 
Héreil, who was President of the Association at that 
time, said: “We do not know when Germany will be 
allowed to rebuild her aircraft industry, but we do 
know that the day will come. The men of the 
French aircraft industry would like to hold out 
their hand in cooperation to their future German 
colleagues now.” The same cordial atmosphere 
prevailed at the Geneva meeting of the Association 
Internationale des Constructeurs de Matériels Aéronau- 
tiques and in the invitations to Farnborough which 
the Society of British Aircraft Constructors have 


extended to us each year. 


In theory European cooperation should be 
relatively easy to obtain in the aircraft industry, 
since the market is not excessively diverse in form. 
Aircraft purchasers, after all, are primarily govern- 
ments for military purposes and State-supported, 
or even in some cases State-operated, airlines. 
Theoretically it should be a simple task to exchange 
production experience between European nations, 
standardize spares inventories, improve production 
economy and in many cases even arrive at standard 
aircraft types. 

How will it be in practice ? There is much talk 
today of market and operational research. If such 
investigations have any value, then it is here that 
they must prove it. If it is possible—and it will be 
to reconcile legitimate aspirations of the various 
nations, if petty rivalries and long-rooted distrust 
can at last be overcome, a real European aircraft 
industry can emerge, to the benefit of all, within 
the framework of the European common market. 
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1939: Junkers Ju 88 high-speed bomber with two 1,200 
h. p. Jumo 211s; max. speed 260 knots (Germany). 


met 


1940; Avro Lancaster night bomber; four 1,280 h. p. 
Rolls-Royce Merlins ; range approx. 2,600 nautical miles 
(Britain). 


1941: De Havilland Mosquito intruder bomber ... equal 


in speed to contemporary fighters (Britain). 











European aviation | 





i of the first reasons for the difficulties encountered today in any 
attempt to integrate European civil aviation is to be found in the 1919 
Paris Convention (I.C.A.N.), which was based on the fundamental prin- 
ciple that each State is sovereign over the airspace above it. 

At the end of World War I, in which aircraft had been used as often- 
sive weapons on a large scale for the first time, there were widespread 
feelings of apprehension, since it was recognized, correctly, that the air 
arm with its mobility and speed could quite well disturb the balance then 
so laboriously being restored in the world. There were therefore many 
who believed that, right from its infancy, commercial aviation would 
have to be regulated in such a way as to prevent its being transformed 
into a warlike instrument or used by individual States to establish and 
consolidate a position of strength to the detriment of other countries. 

As French Academician André Siegfried expressed it in an address 
to the Centro per lo Sviluppo dei Trasporti Aerei, “la vitesse a provoqué 
la défense, sous forme de l’obstacle” (speed provoked counter-measures, 
in the form of legal safeguards). 

It is this defence of national positions that has raised the obstacle 
which is most difficult to remove from the path of European integration, 
namely protectionism with regard to national flag carriers. 


* 


As early as 1932 a Civil Aviation Cooperation Committee, set up under 
the auspices of the Disarmament Conference, advocated the formation 
of an international airline as the ideal solution to the problem of uni- 
fying air traffic between the various countries. A year later the question 
was taken up again by the Comité International Technique d’Experts 
Juridiques Aériens, and in 1944, at the Chicago Conference which set up 
the International Civil Aviation Organization, the United Kingdom 
outlined a proposal for an international authority to be responsible for 
the distribution of air routes throughout the world. 

As, however, the principle that each State has sovereignty over the 
airspace above its territory and over all air services operated within it 
is still accepted, it has been impossible to arrive at any multilateral agree- 
ment designed to liberalize air transport in the world or in particular 
geographical regions such as Europe. 

There are, however, innumerable bilateral agreements, based on 
reciprocity, to regulate the exchange of regular air services between 


States, but all have protective clauses in favour of national carriers and 


The Road to Integration 


Senator Giuseppe Caron, Rome 


Senator Caron, 53, Under-Secretary of State in the Rome Ministry of Publi 
Works, represents his home city of Treviso, \enezia, in the Italian Senate. He is 
also President of the Centro per lo Sviluppo dei Trasporti Aecrei and Italian 
delegate to both the Council of Europe and the Organization for European Economic 
Cooperation. A doctor of chemistry and an industrialist, Senator Caron has for long 
played an active part in the development of civil aviation and at present heads a com- 
mission responsible for reorganizing Italy’s air transport. As Under-Secretary he is 
particularly concerned with the programme for new airports, such as Rome-Fiumi- 
cino, \enice, Palermo. He was also the originator of the proposal, now under dis- 
cussion, for an Italian High Commission for Civil Aviation. Editors. 
deny freedom of traffic to others whenever such freedom might seriously 
affect the economy of the contracting State. 

Through the complexity of these agreements civil aviation, taken as a 
whole, has suffered a limitation of its commercial operations which 
hampers growth and increases costs to a disquieting extent. Air trans- 
port users are the principal losers through the rules preventing them from 
taking advantage of all the aircraft operating between given airports and 
obliging them to use only those of a given nationality or on a given route. 
It is they, too, who suffer from the high fares due to the many non- 
productive expenses which burden a transport system based on pro- 
tectionism. Airlines in turn suffer the disadvantage of not being able 
to pick up passengers wherever they are to be found and are thus ham- 
pered by restrictions dictated by considerations that are foreign to the 
very nature of air transport. 

We must, in all objectivity, admit that the position of countries along 
the routes followed by the major international air services is different 
from that of the terminal countries. Whereas the former countries are 
threatened with seeing their own national traffic reduced by the transit 
services and therefore seek protection by placing restrictions on the 
foreign airline, the latter countries set out to tind customers wherever 
they can and pay little attention to competition. Again, the position 
of countries with a lively tourist trade differs from that of countries 
whose economy is based primarily on business exchanges. 

A solution that would fully satisfy everybody is probably not to be 
found today. However, there have been generous attempts over the 
past few years to arrive at a satisfactory compromise for Western Europe 
that would neutralize the disadvantage of too many frontiers and the 
resulting restrictions that burden air transport. 

Among the various proposals put forward, first mention should be 


made of the plan which Italy’s Foreign Minister Count Carlo Sforza 


> 








From 1936 : Vickers-Supermarine Spitfire,standard R.A.F. 


fighter: 315 knots, later 390 knots (Britain). approx. 350 knots (Germany). 








1940: Focke-Wulf Fw 190 single-seat fighter; max. speed 








1940; Macchi MC, 202 with 1,200 h. p. DB 601; standard 
World War IT fighter (Italy). 
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1941; Caproni-Campini experimental jet aircraft 


engine-driven blower and annular combustion chamber 
(Italy) 





with 1941; Gloster E. 28/39 experimental aircraft with jet 1942: Messerschmitt Me 262 with two Jumo 004s; first 
engine designed by Sir Frank Whittle (Britain). jet fighter to be used in larger numbers: 450 knots 


(Germany). 





1948; Bristol 167 Brabazon with four Bristol Coupled Proteus twin turboprops... 
since scrapped (Britain). 


1950; Saunders-Roe SR/45 Princess flying boat; ten Bristol Proteus 600s, eight of 
them in pairs: gross weight approx. 140 long tons... now in mothballs (Britain). 





submitted to the Council of Europe on May 3rd, 1951. This called for 
a common authority with supranational powers and a European airline 
consortium to operate air transport in the region. 

In 1953 I.C.A.O. appointed a committee composed of representatives of 
nine countries, including Italy, to prepare the subjects to be discussed 
at the European Conference on the Coordination of Air Transport, 
which met in Strasbourg in April and May 1954. The latter worked out 
“‘recommendations”’ concerning, among other things, the exchange of 
traffic rights. This subject proved to be the most controversial, so that 
after lengthy discussion the question was referred back to I1.C.A.O., 
since many delegates were obviously anxious not to pledge their govern- 
ments on basic questions affecting the future of air transport. 

The positive achievements of this meeting, however, included the 
creation of the European Civil Aviation Conference, which is composed 
of senior civil aviation officials from the various countries and which 
acts as an inter-governmental organ for coordination within the Euro- 
pean region. 

Meanwhile the six countries in the Coal and Steel Community, meeting 
in Messina, had launched a vast campaign to put Europe on its feet, 
which also covered air transport problems. A special sub-committee with 
headquarters in Brussels has examined the air transport questions con- 
cerned in the creation of the Common Market. Working rapidly and 
efficiently, it has succeeded in spotlighting the principal difficulties and 
in improving relations with existing European organizations, in partic- 
ular with the European Civil Aviation Conference and Western Euro- 
pean Union. 

Mention should also be made here of the work of the International 
Chamber of Commerce, which has sought, through its Air Transport 
Committee, to arouse public interest in the unification and the expansion 
of the air transport market, and of the Air Research Bureau’s market 
research studies. 

In Italy the Centro per lo Sviluppo dei Trasporti Aerei offers a forum to 
all who are interested in contributing to the solution of this vast prob- 


lem. Among those who have spoken here on the subject of “Europe” 


INTER TSCAVIA 


are Pierre ]. M. Nottet, Chairman of the European Civil Aviation Con- 
ference and Director General of Belgium’s Civil Aviation; Luis de Axcdr- 
raga, Director General of Air Safety in Spain’s Air Ministry (and a con- 
tributor to this issue — Ed. —); Sir George Cribbett, Deputy Chairman of 
British Overseas Airways Corporation; L. H. S/otemaker, Executive 
Vice President of K.L.M. Royal Dutch Airlines and Chairman of the 
International Chamber of Commerce’s Air Transport Committee; and 
Professor Antonio Ambrosini, head of the Italian delegation to the Euro- 
pean Conference for the Coordination of Air Transport. In view of the 
delicate nature of the problem and the existence of so many conflicting 
opinions, these speakers have naturally insisted that the views they 
expressed were entirely personal and were in no way to be taken as 
engaging their respective governments. Nevertheless, | personally cannot 
help feeling that the opinions of such eminent men, each of whom 
occupies a responsible position in his own country, must contribute 


essentially to the solution of our problems. 


The main object is to find a solution that will do justice to all legitimate 
interests, safeguard the fundamental economy of air transport which 
is to the common advantage of all and encourage an expansion of traffic 
on a productive level. All this is in the interests of both air transport 
users and operators. 

In Italy there is a wide-spread conviction that a common market will 
have beneficial effects on our economy, as on that of other countries. 
This target must be approached step by step though at the same time 
by unremitting efforts. 

In closing I should like to state frankly that we Italians must join the 
European family with an aviation potential in proportion to our posi- 
tion as a nation. Italy has its own tradition and its own economic poten- 
tial which we wish to contribute—in full equality with our partners—to 


the united Europe we are seeking for the good of all. 
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CASTLE AFB 
(MERCED) 


A 10:19 hrs. a.m. Pacific Standard Time 
on January 18th a Boeing B-52 Stratofortress 
eight-jet bomber of U.S. A.F. Strategic Air 
Command landed at March Air Force Base, 
near Riverside, California, exactly 45 hours 
19 mins. after roaring down the 13,000-foot 
runway at Castle Air Force Base, Merced, 
also in California. At one-minute intervals 
two more B-52 bombers from the 93rd 
Bomb Wing at Castle A. F.B. touched down, 
their huge brake parachutes billowing, and 
rolled to the ramp. Out jumped the 27 


“Operation 
Power Flight” 


One of the Boeing B-52 bombers takes off from rain-swept Castle 



















freshly-shaved members of the crew, lined 
up, stood to attention and were greeted by 
General Curtis E. LeMay, Commander-in- 
Chief of S. A.C. 

In those 45 hours the three aircraft, led 
by 50-year-old Major General Archie J. Old, 
Jr., Commander of S. A.C.’s 15th Air Force 
and a veteran of 43 World War II combat 
missions over Germany, had completed a 
non-stop flight round the world, covering 
24,325 miles at an average speed of 530 m. 
p.h., more than twice as fast as the previous 





Cr FS aia, do eel aed EMS 
einai. 






















Air Force base at Merced, Central California, on January 16th. 
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The route followed by “Operation Power Flight’’. 


non-stop flight accomplished in 1949 by a 
propeller-driven Boeing B-50 Super Fortress, 
the “Lucky Lady Il” in 94 hours 1 minute. 

While General Old described the flight as 
a “routine training mission’’, his superior, 
General LeMay, was a little more specific as 
he pinned the Distinguished Flying Cross 
to the flying suits of the crews. ‘‘ “Operation 
Power Flight’ ”’, he said, “demonstrates the 
ability of the U.S. Air Force to strike any 
target on the face of the earth.” 

“Operation Power Flight”, succeeding 
within only a few weeks “Operation Quick 
Kick” during which eight B-52 S¢rasofor- 
tresses flew non-stop around North America 
to the North Pole and back, averaging 
13,000 to 17,000 miles, might as well have 
been dubbed “Operation Big Stick”’, for it 
was clearly designed to warn any would-be 
troublemakers that the 198,000-man Strate- 
gic Air Command is not relaxing its 24- 
hour-a-day global watch. The intensity of 
this watch is demonstrated by a few figures: 
within the last twelve months S.A.C. 
bombers and tankers completed 150,000 re- 
fuelling hook-ups, bringing to more than 
500,000 the aerial tanker rendez-vous in less 
than six years,—in the course of which more 
than 2,250,000,000 Ibs. of fuel were trans- 
ferred in flight. By the end of 1956 S. A.C. 
aircraft were using 2,709 gallons of petro- 
leum products per minute; and in less than 
eleven months prior to “Operation Power 
Flight” S$. A.C. had flown nearly 8,000,000 
aircraft hours. 


Altogether five bombers had originally 
left Castle Air Force Base. One was forced 
down at Goose Bay, Labrador, by mechan- 
ical trouble, the other landed according to 
plan at Brize Norton R.A.F. Station, Eng- 
land, the first B-52 to arrive in that country. 


Without aerial refuelling, the 6,000-mile- 
range B-52’s clearly could not have accom- 
plished their flight. Thus the exercise not 
only demonstrated S.A.C.’s global capabil- 
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Major General Archie J. Old, Jr., Commanding General 
of S.A.C.’s Fifteenth Air Force, led the globe-circling 
flight. 


ity, but it also showed the value of the air 
base system which the Americans have 
laboriously built up over the years. The 
route led from California to New Foundland 
(U.S. A.F. bases), Morocco (bases), Saudi 
Arabia (base), off the coasts of India and 
Ceylon, Malaya, the Philippines (bases), 
Guam (base) and back to California. While 
the U.S.A.F. has declined to give precise 
details and merely stated that some of the 
hook-ups took place at night and in bad 
weather, it is believed that the bombers were 
refuelled four times, namely, by tankers 
that had taken off in the vicinity of Casa- 
blanca, from Dhahran, near Manila and 
from Guam. Crew members reported that 
refuelling by jet-propelled tankers, such as 
the Boeing KC-135 now on order, would 
have clipped about six hours off the total 
flying time, since the rendez-vous with the 
slower, lower-flying, propeller-driven Boe- 
ing KC-97’s required the aircraft to make 
a time and fuel-consuming descent and 
ascent from their operational altitude. Most 
of the way the weather was good at the 
B-52’s height. However, during their high- 
altitude simulated bomb drop on a railway 
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At various points along the route the three B-52’s were refuelled in flight by Boeing KC-97 tankers. Four hook-ups 


were reportedly made by each aircraft. 








Upon completion of the flight, one of the three aircraft lands at March Air Force Base, Riverside, Calif. 


intersection on the Malay Peninsula they 
ran into a certain amount of turbulence. 
Normally the B-52 carries a crew of six 
men, but on this particular trip the com- 
plement was increased to nine: an aircraft 
commander, two pilots, three navigators, a 
“‘counter-measure operator’’, a tail gunner 
and a crew chief (the latter is a maintenance 
man—just in case). Upon landing General 
Old reported that he had not slept at all, 
whereas the other crew members got only 
very little sleep. At the outset they were 


General Curtis E. LeMay, Commander-in-Chief of Strategic Air Command, awards the Distinguished Flying Cross to 
air crews who took part in the flight. 


provided with some fresh food, but most of 
the time they were limited to the rather 
dreary “normal flight rations” —plus gallons 
of coffee. 

“Operation Power Flight” not only 
established a new speed record for non-stop 
around-the-world flying, but it also set a 
typical American record of its own: Airman 
First Class Eugene Priess, tail gunner in one 
of the aircraft, stayed in his seat throughout 
the entire trip and thus became the first air- 
man to travel around the world—backwards. 


The press interviewed the leader of “Operation Power 
Flight’’, Major General Old (right), in the briefing room 
at March A.F.B. after the flight. At left is General 
Curtis KE. LeMay, S.A.C. C.-in-C. 











What's in the Air? 


Extracts from \nteravia Air Letter, daily international news digest, 


in English, French and German. All rights reserved. 


AIR TRANSPORTATION 


@ Air France is scheduled to receive the following 
new aircraft during the next few years: 1957—four 
Lockheed 1049G Super Constellations, eight Lock- 
heed 1649A Super Constellations; 1958—two Lock- 
heed 1649A Super Constellations, three SE.210 
Caravelles; 1959—six SE.210 Caravelles, two Boeing 
707-328s; 1960—three SE.210 Caravelles, cight 
Boeing 707-328s. The company also holds an 
option on another twelve SE. 210 Caravellesand eight 
Boeing 707-328s. Current orders for jet transports 
alone amount to a value of about 34,000,000,000 
French francs. 


@ Sabena and Sobelair have ordered eight Cessna 
310 four-seat touring aircraft from Cessna Aircraft 
Co., for delivery in March and April this year. Cost 
$71,000 each, including spares and accessories. 
Sabena plans to use its five Cessna 310s for training 
purposes. Sobelair will operate its three in the 
Belgian Congo. 


@ Deutsche Lufthansa has ordered three Con- 
vair 440 Metropolitans, which will be delivered late 
this summer. The company has also ordered two 
additional Vickers | Zscount 814 Ds to supplement 
its earlier order for seven. 


@ Nicolas Detierre has been appointed Secretary 
General of the European Civil Aviation Conference 
and been succeeded as Secretary to Sabena General 
Manager Willem Deswarte by Léon Goossens. 


@ Sir Ivan Nello Holyman, Chairman and Manag- 
ing Director of Australian National Airways Pty. 
Ltd., died at Honolulu on January 19th. Though 
trained as a shipping man in the family line, Holy- 
man Bros. Pty. Ltd., he succeeded his brother, 
Victor Holyman, founder of Holyman Airways 
Pty. Ltd., when the latter was killed in 1934 while 
piloting a DH-86 on one of the first regular mail 
services between Tasmania and Melbourne. Within 
five years he had expanded the small service into 
Australian National Airways. 


@ The U.S. Civil Aeronautics Board has ordered 
that from now on, all aircraft test flights, military 
and civilian, must be made over open water or 
sparsely populated areas specifically approved by 
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Leonard K,. Schwartz, 
Director of Marketing, 
California Division of Lock- 
heed Aircraft Corporation. 


Carter L. Burgess, 40, has 
taken over the post of 
President of Trans World 
Airlines, vacant since the 
death of Ralph 8S. Damon 
in January 1956. Burgess 


was hitherto Assistant 
Secretary of Defense for 
Manpower, Personnel and 
Reserve. 


C.A.A. This measure is a direct result of a collision 
between a U.S. Air Force F-89 Scorpion and a Doug- 
las DC-7B over Pacioma, Calif. Both aircraft 
were on test flights. The accident caused the loss 
of several lives, since the wreckage of the DC-7B 
fell on a school playing field. 


INDUSTRY 


@ English Electric Company has received a con- 
tract from the Indian Government for 68 Canberra 
jet bombers worth, with spares, £ 20,000,000. The 
total of 68 is made up of 54 Mark 8 bombers, six 
Mark 4 dual control trainers and cight Mark 7 
photographic reconnaissance aircraft. Deliveries 
are to begin this spring or summer. The aircraft 
will be flown to India, some by Indian Air Force 
pilots who are already taking Canberra courses with 
the R.A.F. in Britain. Indian ground staff will be 
trained at the factories of English Electric and 


Canadair CP-107 (CL-28) Argus long-range anti-submarine aircraft, in production for the Royal Canadian Air Foree. 


Four 3,500 h. p. Wright R-3350 compound engines. 





Rolls-Royce (manufacturers of the Canberra’s Avon 
engines). 

@ Bristol Aircraft Limited has formed a new Wes- 
ton Division, incorporating the factories at Old- 
mixon and Banwell. The reorganization was neces- 
sary because of the continuing expansion of the 
Weston factories’ work on helicopters, rocket tubes, 
etc. General Manager of the Weston Division is 
W. Strachan, with direct responsibility to P. G. 
Masetield, Managing Director of Bristol Aircraft 
Limited; R. Hafner, as Chief Designer (Helicop- 
ters) continues as the executive responsible for all 
technical and engineering aspects of rotary wing 
aircraft, and remains directly responsible to Dr. 
A. E. Russell, Chief Engineer; R.S. Brown, as 
Works Director, will remain responsible to the 
Managing Director for all production policy 
throughout the various Bristol Aircraft factories. 
Bristol helicopter activities are now concentrated 
at Oldmixon, which is one of the largest centres 
for helicopter production, research and _ flight 
testing in the United Kingdom. At the Banwell 
factory the company is engaged in large scale 
manufacture and development of rocket motor 
tubes for British guided missiles and research 
vehicles, in addition to a wide range of high 
pressure gas storage vessels for use in aircraft and 
guided weapons. 


@ Vertol Aircraft Corporation announces that the 
West German Government has signed a contract 
for 26 H-21C troop/cargo helicopters to be delivered 
this year. The first five will go to the German Air 
Force for training purposes. The remaining 21 are 
for the Army. 


@ Douglas Aircraft Company is scheduled to 
deliver 162 DC-6 and DC-7 type aircraft to 22 
customers in 1957. This figure would top the 
company’s previous record delivery of 106 trans- 
ports in 1956. Sale of two DC-6Bs to Ethiopian 
Air Lines slated for delivery in 1958 brings to 850 
the total of the DC-6/DC-7 series. 


@ Cessna Aircraft Company announces a new 
lease plan for the twin-engine Cessna 310. Prepared 
in collaboration with National Acro Finance Co., 
a wholly-owned Cessna subsidiary, the plan will 
enable companies to lease a Cessna 310 for a period 
of 30, 60 or 90 days. Monthly fee, including insur- 
ance, maintenance and other charges, is about 
$2,000. Should a customer decide to purchase the 
aircraft, he will receive a credit of $1,200 out of 
cach month’s charter fee. The lease agreement 
covers 50 flying hours a month, and each additional 
hour will be charged for at the rate of $40. 


@ Société Air Fouga announces that Grumman 
Engineering Corporation has taken an option on 
the licence to manufacture the CM 170R and 175 
Magister in the United States. Following Germany’s 
lead, a number of other European and Middle 
East countries have opened negotiations for the 
purchase of Magisters or of manufacturing rights. 
In order to meet this demand, Société Fouga, 
acting in agreement with the Secretariat for Air 
and with its own sub-contractors, has taken steps 


Kk.L.M. has ordered from Link Aviation Inc. two elec- 
tronic flight simulators for use in training its Lockheed 
Electra and Douglas DC-8 crews. Left to right: Th. J. 
Hoogeveen, Manager Material and Technical Purchasing 
Division, F. Besancon, Executive Vice-President, both 
of K.L.M., and W. C. Hammond Adler, European District 
Manager, Link Aviation Inc. 
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Vagisters in France and abroad. 


MILITARY AFFAIRS 


@ The Symington air power report on the hear- 
ings of the Senate Subcommittee on Air Power 
includes the following points: the United States 
has an insufficient number of long-range modern 
jet bombers and no programme to produce a suffi- 
cient number. The decline in the strategic striking 
power of the U.S. Air Force as against that of the 
Soviets cannot be overcome significantly by the use 
of naval air power. The Department of Defense has 
failed to develop an adequate defence warning sys- 
tem. The direction and planning of naval strength 
again leaves the United States vulnerable to subma- 
rine attack against shipping and to submarine missile 
attack on military and civilian targets within the 
homeland. The Soviets exceed the United States 
in rate of technological development, in training 
facilities, in speed and quantity of prototype deve- 
lopment, in the training of scientists and engineers 
and in many other phases of air power develop- 
ment. The Department of Defense has delayed in 
giving overriding priority to the ballistic missile 
programme. The United States has insufficient air- 
lift capacity to maintain the mobility of the Army. 


@ The U.S. Navy has awarded a contract to 
Bethlehem Steel Corporation for the conversion 
of two light cruisers into guided missile ships. 
One, the U.S.S. Oklahoma City, will be equipped 
to carry the Bendix 7a/os naval anti-aircraft missile ; 
the other, the U.S.S. Springfield, will use the Convair 
Terrier. The following vessels will handle the 
Terrier: the U.S.S. Boston, the U.S.S. Canberra and 
the U.S.S. Gyatt. The Ta/os will be carried by the 
U.S.S. Galveston and the U.S.S. Little Rock. 


@ Italy's defence estimates for the 1957-58 bud- 
get year (July 1st to June 30th) amount to 
572,000,000,000 lire, an increase of 56,200,000,000 
lire over the current year. Defence Ministry appro- 
priations (which include civil aviation) constitute 
18.5%, of the national expenditure, compared with 
17.5%, in 1956-57. The biggest increase in funds 
(20,000,000,000 lire) is earmarked for the technical 
services and particularly for aircraft production. 
On the other hand, the appropriations set aside 
for ground organization, especially airports and 





The English Electric Co. Ltd.: appointments at Preston: W 


to ensure the production of approximately 1,000 








Night visit by the Boeing 707 to Los Angeles International 
Airport. 


Walther Binaghi, Argentina (left), was unanimously 
elected President of the I.C.A.O. Council on February 
20th. He takes over his new office from Dr. Edward P. 
Warner U.S. A. (right), who has headed 1.C. A. O. since 
its creation in 1945. 





. Harpley, Aircraft Manager; G. Walker, Works Manager 


(Aircraft Production); R. Hothersall, Works Manager (Aircraft Experimental): T. O. Williams, Assistant Manager 


(Aircraft). 


Design responsibilities at Vickers-Armstrongs (Aircraft) Ltd. will in future be shared by three Chief Engineers: Basil 
Stephenson (Civil Aircraft), H. H. Gardner (Military Aircraft) and Brigadier J. Clemow (Guided Weapons). 





































telecommunications, have been cut by 3,000,000,000 
lire, since construction is already well advanced 
and the economies will not jeopardize the projects 
envisaged. 


@ The Italian Air Force now has an Air Trans- 
port Command, headed by Brigadier General 
Amedeo Micciani. Headquarters are in Rome. 


@ A helicopter centre has been set up by the 
Italian Navy at Augusta, Sicily. First Commander 
of the Naval Helicopter Section, which is equipped 
with Agusta-Bell 47Gs, is Commander Enzo Toller. 
The helicopters are operated by naval personnel 
trained at the Air Force flying school at Frosinone. 


@ The Royal Air Force is introducing all-jet flying 
training, thus becoming the first air force in the 
world to eliminate piston-engine trainers. 


AIRCRAFT AND POWER PLANTS 


@ Projects for a new naval aircraft for carrier operation 
submitted by Convair, Grumman and Glenn 
L. Martin are being examined by the Navy Bureau 
of Aeronautics. They are reported to be projects 
for a new anti-submarine aircraft prepared under 
a design contest. 

@ Handley Page is now offering operators surbo- 
prop variants of the Herald: one project is for Rolls- 
Royce Darts and another for four General Electric 
158 turboprops of 850 to 900 h.p. each.—The T58 
engine is now ready for production in limited 
numbers. 

@ The Canadair CP-107 (CL-28) Argus long-range 
anti-submarine aircraft derived from the Bristol 
Britannia is in production for the Royal Canadian 


Swissair is experimentally operating a Scottish Aviation 
Twin Pioneer on the Zurich - La Chaux-de-Fonds -Geneva 
and Zurich - Davos-St. Moritz routes. Picture shows the 
aircraft after landing on the frozen St. Moritz Lake. 


Colonel (Engineer) Elio 
Albanesi, head of the Co- 
ordination Department of 
the Secretariat General, 
Italian Ministry of Defence 
(Air), has been promoted 
to Brigadier General. 


Sidney E. Veale is new 
Press Officer of D. Napier 
& Son Limited, makers of 
turbine engines, rocket mo- 
tors,Spraymat de-icers, ete. 


Major Lester Durand Gard- 
ner, one of the founders of 
the Institute of the Aero- 
ger of the nautical Sciences, has died 
ponents Division. in New York at the age 
of 80, 


Bruce Wilkinson has joined 
the Plessey Company Li- 
mited as Divisional Mana- 
Swindon Com- 


Air Force (see picture). The first production air- 
craft is scheduled for delivery to the squadrons in 
the autumn. 


@ The last Republic RF-84F Thunderflash photo- 
graphic reconnaissance aircraft has been delivered. 
The F-84F 7hunderstreak tighter version, however, 
is still in production. 

@ The pure jet version of the Bristol Orion propeller 
turbine is designated BE.47 and delivers 6,000 lbs. 
thrust. Although modifications will obviously be 
necessary to fit the engine for its new role, the 
BE.47 is virtually an Orion without the reduction 
gear. It will have a seven-stage low-pressure com- 
pressor, a five-stage high-pressure compressor and 
ten combustion chambers. Length will be about 
94 ins., and overall diameter approximately 40 ins. 


@ A Bristol Olympus 6 turbojet engine has com- 
pleted an officially observed 150-hour run under 
type test ,conditions at the design rating of 
16,000 Ibs. This test is regarded as the last step 
before the engine is cleared for production.—Fur- 
ther development of the O/ympus to even higher 


The aircraft carrier U.S.S. Forrestal has been attached to 


the Sixth Fleet in the Mediterranean. 





Two Junkers Ju-52s belonging to Gibbes Sepik Airways have been flown from Stockholm to their home airport at 


Goroka, New Guinea. Picture shows one of the two at 


Constellation. 


powers is already under way. Observed thrust 
ratings of over 17,300 lbs. were recorded during 
the above-mentioned test run. 


@ A pre-production model of the 240 h.p. Posey 
4D 30 engine is now undergoing bench tests. A 
batch of six pre-production models is being built. 
The 4D30 is to be fitted in the Nord 3202 two- 
seat trainer to be ordered for the French Army 
and the sports flying authority—A new Ratier 
propeller is to be fitted to this engine. 


@ The second Fokker F.27 Friendship flying proto- 
type made its first flight on January 29th, 1957. 
The first prototype has meanwhile completed 
approximately 350 flying hours. 


@ MH.250 Super Broussard is the type designation 
of a projected twin-engine development of the 
MH.1521 Broussard multi-purpose bush aircraft 
built by France’s Société Nouvelle des Avions Max 
Holste. The MH.250 will carry 14 or 17 passengers 
or cargo, Or operate mixed passenger/freight ser- 
vices. Two prototypes are being built. Initially 
two Pratt & Whitney R-1340 piston engines of 
600 h.p. each will be fitted, though it is planned 
later to replace these with turboprops. 


STRUCTURAL MATERIALS, RESEARCH 


@ The Flight Propulsion Laboratory of General 
Electric’s Aircraft Gas Turbine Division, Cincin- 
nati, Ohio, announces the production of a heat- 
resistant metal alloy for working temperatures of 
1,200 to 1,400°F. Designated J1300, the new iron 
base alloy was originally conceived as a jet engine 
wheel material, but is now to be used in sheet form 
for components throughout the engine. Its 
strength-to-weight ratio is claimed to be 25 to 40% 
better than comparable materials in its temperature 
range; it has a low content of strategic materials 
(specifications called for no cobalt or columbium 
and little nickel) and a life of 1,000 hours or more 
at 15,000 p.s.i. and 1,500°F, Judging by tests to 
date, J1300 appears to be an excellent high-strength 
bar and forging material for the medium tempera- 
ture range; in sheet form it is easily weldable and 
formable. 


@ A new aluminium casting alloy, known as 42B, is 
announced by the Production Development Labo- 


Hamburg Airport. In the foreground a Lufthansa Super 


ratory of North American Aviation Inc. Main 
features are higher strength, cheaper production 
and substantially simpler handling than aluminium 
alloys hitherto known. 


@ A two-year study of human stress and fatigue prob- 
lems likely to be encountered in extremely long- 
endurance missions, has been started at Lockheed’s 
Georgia Division. The study is conducted under 
a U.S. Air Force contract, in collaboration with 
the Aero Medical Laboratory at Wright Air Deve- 
lopment Center, Dayton, Ohio. 


@ Commonwealth Aircraft Corporation, Fishermens 
Bend, Melbourne, is building a new engine test 
house capable of taking power plants of up to 
30,000 Ibs. thrust. Erection of the new test facility 
suggests that C.A.C. is confident of an expanding 
future, despite the Australian Government’s delay 
in approving new production programmes, Licence 
production of the Lockheed F-104 by C.A.C. for 
the R.A.A.F., for instance, was recommended by 
the R.A.A.F. re-equipment mission a year ago. 
C.A.C. is still working, at a slower rate, on the 
production of Avon-Sabres and its own Winjee/ 
basic trainer, as well as of Rolls-Royce Avons. 

@ Canadian Aviation Electronics, Montreal, has 
announced a contract placed by Canadian Pacific 
Airlines for a DC-6B flight simulator. This will be 
the first simulator to be contracted for by a Cana- 
dian airline and the first commercial model to be 
built in Canada. The CAE DC-6B flight simulator 
is to be installed in a special Training Centre at 
C.P.A.’s Vancouver Airport headquarters.—The 
commercial contract follows completion of the 
CF-100 Flight and Weapons Systems Simulator 
prototype for the R.C.A.F. 

@ Short Brothers ¢ Harland Ltd. is installing four 
new machines for the fatigue testing of aircraft 
components and materials. The first, already in use, 
is a huge machine made by Losenhausenwerk AG., 
Diisseldorf, which can impose a load of 100 tons 
ten times a second. To ensure that no vibration 
is transmitted to other installations nearby, the 
machine is mounted on an independent concrete 
bed resting on springs. — Two smaller machines 
for testing materials are also installed, and an Avery- 
Schenk machine capable of imposing loads of up 
to 20 tons on small jointed specimens will be added 
shortly. 


The Lockheed U-2 research aircraft being used by the National Advisory Committee for Aeronautics for investigations 
into clear air turbulence, convective clouds and jet streams at high altitudes. 
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European Aeronautical Research 


by Professor Hermann Blenk, Ph. D., Brunswick 


The author, who was born in Hersfeld, Hessen, on December 9th, 
1901, is Professor of Applied Mechanics at the Brunswick Institute of 
Technology. He is also President of the German Aeronautical Research 
Institute (D.F.L.) in Brunswick, which was reactivated in 1953 and which 
he had already headed before the war. In addition, Professor Blenk is 
Chairman of the German Society for the Aeronautical Sciences 


wing flutter, tail buffeting etc. 


(W.G.L.) and member of the Flight Test Committee of N.A.T.O.'s 
Advisory Group for Aeronautical Research and Development. 


Aeronautics differs from other engineering 
fields in that its development during the past 
50 years has been accompanied by an excep- 
tional growth in related research, which has in 
turn naturally accelerated this development. 
The attraction which aeronautical problems 
exercised on scientists and engineers was so 
strong in many fields, for example in fluid flow 
research, that a large number of able men in 
all countries have devoted themselves to these 
branches of science. Particularly favourable 
conditions emerged wherever there was an 
especially gifted researcher in the early years 
of aeronautics to lead the way into new scien- 
tific territory. Such was Ludwig Prandtl in 
G6ttingen with his boundary layer theory and 
wing theory, and with the introduction of the 
_ closed circuit wind tunnel into aerodynamic 
test practice. Thanks to this development, 
aircraft manufacture emerged from the “ string- 
and-sealing-wax ” stage relatively fast and 
developed into a branch of engineering based 
on sound scientific foundations and exact 
calculations. 


In most European countries aeronautical 
research developed along similar lines, with not 
only technological institutes and universities 
taking an interest in aviation, but also, and 
more particularly, State-supported research 
centres independent of the former. In France, 
for example, the Institut aéronautique was 
founded at Saint-Cyr in 1909, the Etablissement 
d’Expériences techniques at Chalais-Meudon 
after World War I, and the Office nattonal 
d’Etudes et de Recherches aéronautiques in Paris 
in 1946. In Britain there were, also in 1909, 
the test facilities at Teddington, operated by 
the Advisory Committee for Aeronautics, later 
rebuilt as the Royal Aircraft Establishment at 
Farnborough ; in Holland the Rijks-Studie- 
dienst voor de Luchtvaart in Amsterdam, etc. 
In Germany the Motorluftschiff-Studien-Gesell- 
schaft was founded in Géttingen in 1906, 
growing later into the Aerodynamische Versuch- 
anstalt (A.V.A.) ; in 1912 the Deutsche Ver- 
suchsanstalt fiir Luftfahrt (D.V.L.) began its 
activities in Berlin-Adlershof; since 1953 it 
has been building up operations again at Miil- 
heim/Ruhr and at special institutes in various 
other German cities. Table 1 gives a survey of 
the major European aeronautical research 
centres. 


The main difference between these research 
centres and the Technological Institutes is not 
that they are generally considerably bigger— 
though this is certainly the case—but the fact 
that the research centres are generally connected 
with the industry or else State-controlled, while 
the Technological Institutes usually have full 
freedom in the choice of their research assign- 
ments and can devote themselves to pure 
research as long as they like. Needless to say, 
there is also every kind of intermediate between 
these two types of establishment, in the shape 
of institutes which conduct free and controlled 
research side by side. Similarly the same 
scientist can head both a free institute at a 
university and a State-controlled institute at a 
research centre. 


The reader examining the table of European 
aeronautical research establishments and com- 
paring these with the number and size of the 
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corresponding establishments in the United 
States or Russia, will almost inevitably ask how 
these European establishments cooperate. Do 
they in fact cooperate ? Unfortunately, an 
honest appraisal will reveal that cooperation 
is effective and visible only at a few points. 


Cooperation between scientists of country A 
and those of country B can take many forms, 
which might be classified in the following 
order : 


(1) Exchange of visits by scientists, discussion 
and correspondence on general problems ; 


(2) Participation in international congresses, 
lectures and discussions on special topical 
questions ; 


Active participation of scientists from 


country A in national congresses in country 


Exchange of research results, including 
those which are not initially published ; 


Arrangements for experts from country A 
to work for limited periods in research 
establishments in country B; 


Formation of committees for special tasks, 
from experts of various countries ; 


(7) Exchange and coordination of research 
plans. 


This list lays no claim to be exhaustive or to 
enable any quantitative assessment of the value 
of the various forms of cooperation to be made on 
the basis of the numbers given them. The whole 
subject is too complex for that, the individual 
branches of aeronautical science too varied, 
and the private interests involved in the air- 
craft industry often too much at variance. For 
example, it should not be difficult to arrive at 
the exchange and coordination of research 
plans (7) within a reasonable time in the avia- 
tion medicine field, whereas when it comes to 
investigations into the controllability of super- 
sonic aircraft it does not even seem to be pos- 
sible to arrange a frank international discus- 
sion of the experience gained in the various 
countries (2). 


Nevertheless there are already gratifying 
efforts being made towards European coopera- 
tion in aeronautical research and some pro- 
mising beginnings have been made which justify 
hopes of further successes. The European 
Aviation Congresses organized by the Associa- 
tion internationale des Constructeurs de Matériel 
aéronautique (1954 in Paris, 1956 in Scheve- 
ningen) were attended not only by designers 
and economists from the aircraft industries of 
several different countries, but also a large 
number of scientists from research establish- 
ments and technological institutes, who dis- 
cussed subjects connected with aerodynamics, 
structural strength, engine research and. other 
branches. Admittedly there is always the 
question whether the speakers did not withhold 
their /atest information and experience or were 
not obliged to ; it can scarcely be expected to 
be otherwise. Despite this limitation, however, 
we should continue on this road, as increasingly 


INTERRSPAVIA 


A pupil of Ludwig Prandtl, under whom he graduated in 1923, and 
for many years employed at the German Aeronautical Test Establish- 
ment (1924-1936), which he later headed, the author has an international 
reputation in particular in the field of fluid flow research. He has 
published a large number of reports on longitudinal stability, pull-out, 
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Table |. — Europe's Leading Aeronautical 


Research Establishments 








Belgique-Belgium 


Centre National d’Etudes et de Recherches Aéro- 
nautiques (CNERA), Brussels 


Deutschland-Germany 

Aerodynamische Versuchsanstalt Géttingen e.V. 
(AVA), Géttingen 

Deutsche Versuchsanstalt fiir Luftfahrt e.V. (DVL), 
Milheim/Ruhr 

Deutsche Forschungsanstalt fiir Luftfahrt e.V. (DFL), 
Brunswick 

Deutsche Forschungsanstalt fiir Segelflug e.V. 
(DFS), Munich 

Deutsche Studiengemeinschaft Hubschrauber e.V. 
(DSH), Stuttgart 

Forschungsinstitut fiir Physik der Strahlantriebe e.V., 
Stuttgart 


Espafia-Spain 


Instituto Nacional de Técnica Aeronautica “ Esteban 
Terradas " (INTAET), Torrejon de Ardoz, Madrid 


France 


Office National d'Etudes et de Recherches Aéro- 
nautiques (ONERA), ChAatillon-sous-Bagneux, Cha- 
lais-Meudon, Modane-Avrieux, Palaiseau 

Laboratoire de Recherches Balistiques et Aérody- 
namiques (LRBA), Vernon 

Institut Aéronautique, Saint-Cyr 


Great Britain 

Royal Aircraft Establishment (RAE), Farnborough 

National Aeronautical Establishment (NAE), Bedford 

National Gas Turbine Establishment (NGTE), Pye- 
stock 

National Physics Laboratory (NPL), Teddington 

Aeroplane and Armament Experimental Establish- 
ment (A&AEE), Boscombe Down 

Marine Aircraft Experimental Establishment (MAEE), 
Felixtowe 


Italia-Italy 
Politecnico di Torino, Scuola d'Ingegneria Aero- 
nautica, Turin 


Politecnico di Milano, Istituto di Aeronautica, Milan 
Scuola d'Ingegneria Aeronautica dell'Universita di 
Roma, Rome 


Nederland-Netherlands 

Nationaal Luchtvaart Laboratorium (NLL), Amster- 
dam 

Nederlandse Instituut voor Vliegtuigontwikkeling 
(NIV), Delft 


Suisse-Switzerland 

Federal Institute of Technology, Zurich 
Institut fir Aerodynamik, Institut fiir Flugzeug- 
statik und Flugzeugbau, Institut fir Thermodynamik 
und Motorenbau 

Federal Aircraft Works, Emmen 


Sverige-Sweden 

Flygtekniska Férséksanstalten (FFA), Ulvsunda near 
Stockholm 

Kungl. Tekniska Hégskolan (KTH), Stockholm 

Svenska Aeroplan AB (SAAB), Linképing 

Svenska Flygmotor, Trollhattan 














close collaboration can be expected as the 
countries of Europe unite politically and eco- 
nomically.! 


Similar hopes can also be placed in the work 
of the Advisory Group for Aeronautical Re- 
search and Development in Paris, under the 
leadership of Professor Theodore von Karman, 
who can be described as a real international 
scientist and can claim great success in coor- 
dinating European science. A.G.A.R.D. nor- 
mally assembles small groups of experts from 
a closely defined field. It is an old-established 
fact that the smaller the number of persons 
involved the more frank, and hence fruitful, 
scientific discussions become. When only a 
small number of experts talk together, the 
discussion often moves imperceptibly from past 
results to future plans, and a division of labour 
and mutual cooperation arise without specific 
arrangement. 


Modest beginnings have also been made in 
the exchange of scientists, engineers and stu- 
dents between various European countries. On 
the German side such schemes are particularly 
welcomed, since they help us to bridge the gap 
caused by World War II and its consequences. 


A big step forward in European cooperation 
could be made if existing wind tunnels and 
other research facilities were made available 
for work from other countries. There can be 
little doubt that the owners of the various 
wind tunnels would be willing to cooperate in 
this way. What may well be more difficult to 
overcome is the reluctance of companies or 
research institutes from country A to carry out 
their test programmes in country B’s wind 
tunnels. Table 2, which lists Europe’s wind 
tunnels, clearly reveals the great variety of 
existing tunnels, as well as the advantages that 
could be obtained by making full use of them 
regardless of national boundaries. A beginning 
could be made with the preparation, by common 
consent, of general test programmes in which 
no company’s special interests are at stake. 
Once this plan has been followed with success, 
it can certainly be expanded to the general 
advantage as the years go by. 


The strength of European research undoubt- 
edly lies not in the use of facilities of great 
dimensions and performance, but of relatively 
modest, but carefully planned establishments 
designed for special tasks. An important part 
has been played in the past by parallel theore- 
tical research, at any rate as long as it has not 
lost sight of practical realities, and continued 
attention to the theoretical side in the future 
should also prove to bea relatively low-cost and 
promising aid to aeronautical research.® 


The manner in which research is conducted 
in France, Britain, Germany and other Euro- 
pean countries undoubtedly varies from coun- 
try to country, despite many common features. 
But it is on’ this research, rationally coordi- 
nated, that the major part of our hopes for 
the future of our Continent rests. 


1 W. Deswarte : “ Cooperation ”, Jnteravia No. 10, 1955, pp. 756- 


?F. L. Wattendorf: “ Theodore von Karman, International 
Scientist ”, Z. f. Flugwiss. 4 (1956), pp. 163-165. 

3 A. Betz : “ Wege der Forschung ”, Jahrb. 1953 der WGL, 
39. 


pp. 35- 


Explanation of symbols - Table II 


= Open tunnel 

R = Return tunnel 

c = Continuous operation 
i = Intermittent operation 
K = Compressor or blower 
P 

Vv 

J 


1. Design: Oo 


= Pressure chamber 
Vacuum chamber 
= Jet 


ii] 


TS = Test section 
1CV = 75 mkg/sec 
1 HP = 1.014 CV = 76 mkg/sec 


2. Symbols : 


= 0.453 Ibs. thrust 
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— Major European Wind Tunnels 














Organization and location Design Power Test section (m) Flow Remarks 
BELGIQUE-BELGIUM 
CNERA, Brussels . . — 900 CV 0.40 x 0.40 Mach 2.2 Designed by Prof. Ackeret 
DEUTSCHLAND-GERMANY 
Technische Hochschule Aachen & DVL | O,i, P _ 0.06 x <0 08 1000 m/sec 
DVL, Aachen. ... O, i — 800 m/sec 
DFL, Brunswick — 1 500 CV 0.3 x 0. 5 400 m/sec Cascade tunnel 
AVA, Gottingen oe 3 eo R,i, K —_ 0 35x 1.6 45 m/sec Boundary layer tunnel 
Max Planck-Institut, Géttingen . O,i _ 0.06 x 0.07 1000 m/sec 
FRANCE 
ONERA, Chalais-Meudon (S.1). . . O,¢, K 6000 CV 6x8 (ellipt.) 50 m/sec Six-component balance 
ONERA, Chalais-Meudon (S.7.LCH) R,c, K 175 C 0.10 x 0.05 < Mach 17 
ONERA, Chalais-Meudon (S.3.CH) . R,c, K 3 200 CV 1.0 @ < Mach 14 No balance 
ONERA, Chalais-Meudon (S.5. rane R,c, K 1 680 CV 0.30 x 0 30 07<M<1.3 
ONERA, Modane (S.1) — R,c K| 1.0000 CV 802 TS1 < Mach 1.02 | Begun in Oetztal during the 
802 TS2 < Mach 1 war 
ONERA, Modane (S.2) R,c, K 61 000 CV 185x1.75 TS 1 | 0.9 <M <1.4] Under construction 
; 185x1.75 TS 2 Mach 1.6-3 
ONERA, Modane (Auxiliary tunnel 1) . | O, i, P _ 0.76x080 TS 1 | 09 <M <1.4 | Under construction 
’ 0.76 x 0.80 TS 2 Mach 1.5-2.0 
ONERA, Modane (Auxiliary tunnel 2) . | O, i, P _ 0.38 x 0.40 Mach 1 3-26 | Under construction 
ONERA, Modane rented tunnel 7 -|O4P —_ 0.80 @ Mach 1 0-20 Under construction 
LRBA, Vernon . ‘ .|R,c,K] 20000 CV 0 40 x 0.40 Mach 1.5-4.4 | TS pressure up to 160 p.s.i. 
LRBA, Vernon O,i, V _ 0 40 x 0.40 < Mach 3.5 Pump power 300 CV; 12,360 
cu. ft. 
Hispano-Suiza, Bois-Colombes O,c,K 4750 CV 5,0 2 82 m/sec 
Nord-SFECMAS, Paris O,¢, J 2 200 kp 0.35 x 0.38 Mach 1 2-1.9 | J = R.-R. Nene 
Nord-SFECMAS, Paris O, i, P — 0.18 x 0.20 Mach 1.26-20 | 1,550 cu. ft. container 
SNECMA, Villaroche O, i, P — 0.40 x 0 60 < Mach 0.97 | Vapour storage system 
Sud Aviation . R, i, P — 0.20 x 0.20 0.7<M <1.6] 140 p.s.i. container; pump 
power 120 CV 
GREAT BRITAIN 
RAE, Farnborough (11'/2 x 81/2 ft) R,c, K 4000 HP 3.5 x 2.6 122 m/sec Blower diameter 17 ft. 
RAE, Farnborough (8x6 ft). . . R,c, K rtd ran 2.44 x 1.82 0.15 <M < 1.2] 8,000 h.p. auxiliary blower to 
t tract air fi i 
RAE, Farnborough (By-pass tunnel) Ts ee 
(2x1 ft) . R,c, K 8000 HP 0 61 x0 46 Mach 1.0-1.4 
RAE, Farnborough (18 x 18 in) . R,c, K 7000 HP 0 45 x 0.45 Mach 1,3-2.2 
RAE, Farnborough (9 x9 in). R,c, K — 0.225 x 0.225 Mach 1 3-1.9 These six tunnels can be 
: 8 connected to a common 
RAE, Farnborough (41/2 x 41/2 in) . O, i, V — 0 125 x 0.125 Mach 1.9-2.5 vacuum chamber; total 
RAE, Farnborough (51/2 x 51/2 in) . 0,i, V _ 0.14 x 0.14 Mach 1 5-3 2 power 15,000 h.p. 
RAE, Farnborough (10x9 in) . . 0O,i, V _ 0 25 x0 225 Mach 1 3-2.6 
RAE, Farnborough (10 */. x 5 */i¢ in) O,i, V _ 0.275 x 0.15 Mach 1 3-4.4 
RAE, Farnborough (10x10 in). . ~_ — 0 254 x 0.254 Mach 4.8 Former DVL tunnel 
RAE, Farnborough (4x4 in). O,i, V _ min. 0.1 x 0.1 Mach 1.4-5.0 Four tunnels; 300 h.p. pump 
(16x15 in). max. 041 x0 38 
NAE, Bedford (15 ft) . R,c, K 3000 HP 4.62 28-43 m/sec Spin tunnel 
NAE, Bedford (13 x9 ft) R,c, K 1500 HP 3.95 x 2.74 90 m/sec Low-turbulence 
NAE, Bedford (3 x3 ft) . R,c, K 12000 HP 0.91 x091 09<M<20 
NAE, Bedford (8x8 ft) . R,c,K 68 000 HP 2.44 x 2.44 0<M <2.7 
12000 HP 
NAE, Bedford (4x4 in). . . 4500 HP min. 0.1 x 0.1 Mach 1,3-3 Four small tunnels 
(9.x 101 in) max. 0.27 x 0.24 
NAE, Bedford (8x9 ft) . R,c, K os i 2.44 x 2.74 0.6 <M <1.3 | Brown-Boveri axial blower 
NPL, Teddington (10 */. x 10 */, in) O,c, K 1500 HP 0.275 x 0.275 ~ Mach 3.0 
Armstrong Whitworth, Coventry 
(24x20 in) . _ 7700 HP 0.61 x 0.51 03<M<30 
Bristol (14 20*/, in) . ‘ — — 0.355 x 0.525 ~ Mach 35 
De Havilland, Hatfield (2™ 2 ft) . O,c, J 6 600 kp 0.61 x 0.61 0.8 <M <16] Three D.H. Ghosts 
English Electric, Warton (1x1 ft) . O, c, J 2 200 kp 0.3 x03 0<M<1.1 One R.-R. Nene 
English Electric, Warton (18 x 18 in) O, i, P _ 0.46 x 0.46 0<M <1.6 | Upto 1 min at Mach 1.6 
Handley Page, Radlett (4x3 ft) .. O,¢, J 6 600 kp 1.22 x 0.915 < Mach 1.0 Injector tunnel; three R.-R. 
E Nenes 
Vickers Armstron-s (3 x2 ft) . m8 K 1 800 HP 0.915 x 0.61 < Mach 0.94 | Low-turbulence 
Short Brothers & Harland (21/2 x2'/2 in) | O,c, J 6 600 kp 0.76 x 0.76 0.6 <M <1.2 | Slotted test section; three 
; R.-R. Nenes 
A.V. Roe (20x 20 in) — _ 0.51 x 0.51 04<M <1.6 
ITALIA-ITALY 
University of Turin . R,c, K 1000 CV 0.40 x 0 40 < Mach 2.2 Developed in Switzerland 
University of Rome . O, i, P —_ 0.25 x 0.25 > Mach 1 Container for 3,600 p.s.i., 
50 CV pump 
NEDERLAND-NETHERLANDS 
NLL, Amsterdam . R,c, K 600 CV 2.10 x 3.00 80 m/sec 
NLL, Amsterdam . R,c,K | 20000 CV 2.00 x 1. < Mach 1.3 Low-turbulence; TS pressure 
from 2 to 60 p.s.i. 
Wen, AMEN ww tt tt HME 1200 CV 0.42 x 0.55 < Mach 0.95 | TS pressure 14 p.s.i. 
NLL, Amsterdam . seve +s - [ROK 6 500 CV 0.40 x 0.40 Mach 1.2-4.0 | TS pressure up to 40 p.s.i. 
SUISSE-SWITZERLAND 
ETH, Zurich R,c, K 900 CV 0.40 x 0 40 Mach 1 5-2.5 | TS pressure controllable 
ETH, Zurich ‘2 R,c, K 550 CV 3.00 x 2.04 87 m/sec Closed or open TS 
Eidg. Flugzeugwerke, Emmen O,c, K 3900 CV 6.0 x 8.0 80 m/sec 
Eidg. Flugzeugwerke, Emmen O,c, J 4400 kp 0.50 x 0.60 < Mach 1.25 | Suction tunnel; two R.-R. 
Nenes 
SVERIGE-SWEDEN 
FFA, Ulvsunda . ht aae ss  TBSR 1 350 CV 3.66 2 ~ 100 m/sec | Six-component balance 
PPM, UNE ce tt ke fo ee 3 300 CV 10 2 Mach | TS pressure 2 to 14 p.s.i.; 
three-component _ balance; 
contraction ratio 9: 1 
FFA, Ulvsunda (S.1) 0, i, V _ 0.16 x 0.16 ~ Mach 5 Tiaee See tae ne: com 
FFA, Ulvsunda (S.2) 0, i, V ~ 0 08 x 0.32 ~ Mach 5 eeoee 60 68 commen 
FFA, Ulvsunda (S.3) O, i, V _ 0.25 x0 30 Mach 1-4 See eee es Sees 
FFA, Ulvsunda (S.4) 0,1, — 0.90 x 1.15 Mach 1-25 yon hd eed 
FFA, Ulvsunda (S.5) O11, V _ 0.45 x 0.57 < Meek 25 | | = Sees oe fe pas; 
three 450 CV pumps 
KTH, Stockholm O, i, P -- 0.33 x 0.33 Mach 1.15-1.8 | 2,000 p.s.i. container; slotted 
TS wall 
KTH, Stockholm . O, i, P _ 0.216 x 0 216 < Mach 3.0 TS pressure 140 p.s.i. at Mach 1 
SAAB, Link6ping . O,¢, J 6 300 kp 0.70 x 0.70 0.5 <M <1.5 | Four D.H. Goblins; slotted 
Pi . TS walls 
Svenska Flygmotor, Trollhattan . O, i, P -- 0.50 x 0.50 < Mach 3.6 Air storage container under 
; : 280 ft. water column 
Svenska Flygmotor, Trollhattan . O, i, P — 0.80 2 < Mach 0.6 For testing jet intakes | 


























q@ Explanation of symbols opposite 











om 


Pp 


1p 














European aviation 











The Equipment Industry within 
the Framework of Western Europe 


by René Lucien, F.R.Ae.S., A.F1.A.S., A.F.C.1.A. 


René Lucien, Ingénieur des Arts et Manufactures, President and Technical Director of 
Société Messier, is seconded efficiently in the company’s management by his wife Yvonne, 
who is particularly responsible for administrative and financial questions. 

Société Messier builds complete undercarriages and supplies the entire hydraulic 
equipment for the French aircraft Nord 2500 and Fouga 170, both of which are also to be 
built in Germany. This licence agreement offers the company a welcome opportunity to 


At first glance it would seem that a study 
of the problems confronting the equipment 
industry within the framework of Western 
Europe must inevitably become a kind of 
survey leading up to an examination of how 
tasks could be most logically distributed with 
due allowance for the capabilities of each of 
the countries concerned. 

However, any attempt to define the 
industry and to classify its activities reveals 
that its configuration becomes less tangible 
the further one advances in its study, and a 
surprising discovery emerges. 

The aircraft equipment industry does not 
exist, or rather the idea of an equipment 
industry tends increasingly to dissolve into 
a greater entity which is gradually extending 
to all branches of science and all forms of 
activity. 

How can we talk of an aircraft equipment 
industry when in order to develop a hydraulic 
torque converter the whole might of General 
Electric is called upon ? When the design of 
a component for a servo system is entrusted 
to a company such as C.S.F. which employs 
a research staff of more than 3,000? How 
can all this be enclosed in such a narrow 
framework when in the United States all the 
major professors of all faculties, all official or 
private laboratories, all the larger manufac- 
turers’ research resources collaborate on the 
solution of such problems ? 

Admittedly there are equipment companies 
—some of them very large—who devote their 
efforts entirely to aviation (AiResearch in the 
United States is a typical example) ; but 
there are very few which are not either a 
branch or a subsidiary of an aircraft manu- 
facturing company or, more frequently, an 
organization with diversified manufacturing 
interests. 

This fact is important, as it gives the 
industry two characteristic features: lack 
of cohesion, and flexibility. Lack of cohesion 
because it is difficult to reconcile the condi- 
tions of aeronautical activities with others 
inside the same company, flexibility because 
the variations in production programmes 
that are one of the troublesome features of 
the aircraft industry are more easily tolerated 
by large groups serving diversified interests. 
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The large number of problems that must 
be solved aboard an aircraft entail a multi- 
tude of overheads which must be reduced 
wherever possible. The aircraft manufacturer 
is faced with problems which oblige him to 
increase his technical staff to such an extent 
that it becomes unmanageable. 

In future, therefore, the manufacturer 
must be able to delegate general responsi- 
bility for each of the larger technical domains 
to a company or group of companies which 
can take over the whole task, from design to 
production, and continue to supervise it 
in use. 

Thus what is needed is the formation of 
groups on the European level. These groups 
should not be mergers between their mem- 
bers but simply be based on agreements 
aimed at providing a common technical 
organization to .take overall control and 
coordinate production, and at setting up a 
pool of experts who could assist at any point 
where a weakness appeared. 

Can Western Europe meet such technical 
requirements ? 

On the production level there is no doubt 
that it can. Taken as a whole, the industries 
devoted to equipment today in Britain, 
France and Italy, and those that may join 
them tomorrow in Germany and other 
Western European countries, could readily 
take on such tasks, especially as many of 
them are branches of very powerful compa- 
nies, who can apply their resources wherever 
they are needed to create a balance. 

In the field of research and development, 
Western Europe can also certainly be inde- 
pendent. Britain has proved this by fitting 
her aircraft with British-made equipment. 

As regards the future, the position is more 
difficult. The rate at which speeds are 
increasing raises problems for which both the 
Russians and the Americans have been 
preparing themselves for a number of years, 
but which may find Europe temporarily 
outclassed. 

Against this it may be argued that certain 
American companies (Lear and Minneapolis- 
Honeywell) have installed branches in Europe 
to enable the latter to benefit from the latest 
progress in American science. 
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work towards Franco-German cooperation, in particular where personnel training and 
maintenance are concerned. 
with British Messier, which later became a subsidiary of Rotol Ltd. Other agreements 
have been signed with Gruen Industries Inc. (United States) and with Magnaghi (Italy). 

René Lucien therefore appears particularly competent to discuss the problems of the 
equipment industry within the framework of Western Europe. 


In 1946 Société Messier concluded a licence agreement 


Editors. 


But it must be clearly realized that when 
a Western Europe emerges as a powerful 
third f>rce in the aviation world, the dictates 
of competition on a world level will take 
precedence over immediate individual com- 
mercial interest, a situation which will be 
further complicated by the stringent Ameri- 
can security regulations. 

What is the use therefore of planning an 
aircraft equal in performance to American 
designs if, when it is ready to fly, there is 
some part, however small, which prevents it 
from meeting its specifications ? 

For this reason, while it is quite concei- 
vable that Western Europe as a whole could 
prepare a common programme within the 
limits of the funds, resources and labour force 
available, it is essential that Western Europe 
should be capable—without any external 
aid—of providing everything required to 
operate any aircraft of international class 
which it produces. 

It is obvious that this target cannot be 
reached with the present position of the 
industries working on aeronautical equip- 
ment. These industries are too widely dis- 
persed, perhaps too numerous and, because of 
the autonomous nature of each of the Western 
European countries, succeed more often in 
overlapping than in supplementing each 
other. 

If we wish to haye, within the near future, 
the resources to produce on a Western Euro- 
pean scale the whole of the equipment we 
need, a certain number of measures must be 
taken by common accord. 

(1) The first comes within the province 
of Western European Union, and we under- 
stand that it is making good progress. The 
object is to arrive at a common policy on the 
major programmes of the future and at 
a distribution of tasks. This involves in 
particular the pooling of research and deve- 
lopment resources among the countries of 
Western Europe. 

Where France is concerned, mention can 
be made of the Société pour le Perfectionne- 
ment des Matériels d’Equipements Aéronau- 
tiques, a research organization common to 
all aeronautical equipment companies, and 
of the Secretariat of State for Air’s extensive 
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facilities at Toulouse, which have been made 
available to other Western European gov- 
ernments (in particular its undercarriage test 
equipment and its Adamson machines for 
testing tyres and brakes.) 

(2) Secondly, we must put an end to the 
system of licences. At present each country 
wants to build all its own aircraft, even if 
it is at the rate of only two a month. For 
example, when Britain sold the licence for 
the Vampire aircraft she made successive 
contracts with Switzerland, Sweden, Italy 
and France.—Each of these countries organ- 
ized its own production and _ introduced 
licence manufacture of practically all the 
equipment involved—for a production vo- 
lume varying, according to country, from 
150 to 200 aircraft. 

The result in the financial domain was as 
follows : 
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While Britain sold a Vampire complete 
with initial spares for £22,000, the Vampires 
built in other countries cost between £50,000 
and {£80,000 each. 


This means that if purely commercial 
considerations had given way to the principle 
of the general interest and common defence, 
Western Europe could have had three times 
as many aircraft for the same money. 


The policy of licences should therefore be 
replaced by a policy of cooperation and dis- 
tribution of tasks. No equipment of a given 
type should be produced for Western Europe 
at two different places. On the other hand, 
companies that manufacture a large number 
of equipment items should pass on some of 
them to colleagues in Western Europe, when 
production is undertaken for the European 
Community as a whole. 


If these three conditions are met, if rational 
agreements are made to coordinate technical 
efforts and if industrial policy develops along 
the lines indicated, Western Europe should 
have no difficulty in coping with the problems 
concerning aeronautical equipment. 

Such a programme requires either a supra- 
national authority, which cannot be set up 
tomorrow, or the recognition by each of the 
partners in Western Europe that, in order 
to survive in the world of today, individual 
interests must give way to the general 
interest of Europe. 

The Association Internationale de Cons- 
tructeurs de Matériel Aéronautique, which 
has been working to this end for several 
years, should enable an increasing number of 
private agreements to be reached, which if 
loyally applied will help to prepare the way 
for the Europe of Tomorrow. 


The Ouest Aviation 
and Sud-Est Aviation Merger 


In another article in this issue, on Europe’s 
aircraft production potential, I showed that the 
splintered nature of the European aeronautical 
industry was an obstacle to the achievement of 
maximum efficiency. Yet Europe, faced by 
American competition—and tomorrow perhaps 
by Russian competition—must take steps 
towards rationalization, as a necessary prelude 
to coordinating programmes and production in 
both civil and military branches of aircraft 
manufacture. 

Regardless of their field, parliamentary, mili- 
tary or manufacturing, the people in Europe 
who are concerned with these problems have all 
come to the same conclusions. As early as 1950, 
when the first discussions on a common market 
for coal and steel were beginning, a number of 
aircraft manufacturers set up A.I.C.M.A. in 
an effort gradually to replace the principle of 
competition in the aeronautical field by that 
of coordination. The Association has prospered, 
and it may be said that the idea of European 
collaboration in aviation is now accepted as 
indispensable by the greatest authorities in 
Continental Europe and Britain. Even the 
American press in a recent editorial ' stated that 
the American taxpayer would look favourably 
on the creation of a European pool of aircraft 
manufacturers if it reduced the load he had to 
bear in providing military supplies for N.A.T.O. 


1 Aviation Week, October 15th, 1956. Editorial on a state- 
ment by Georges Glasser. 


The two prototypes of the Caravelle jet transport. 





by Georges Héretl, Président, Sud Aviation, Paris 


What are the methods by which European 
manufacturers plan to achieve coordination 
and thus raise themselves to the level of the 


Big Powers ? 


The first and most logical step is to con- 
centrate existing companies within each coun- 
try. In this way the resources of each company 
can be used to the best advantage, specialized 











Trident 2 interceptor with rocket motor burning. 





Durandal single-seat interceptor. 


machines and installations that would be too 
costly for each individual company—and could 
not be fully utilized by each—can be made 
available to all, duplication can be avoided, and 
work programmes coordinated. It is only 
through such concentrations, which are becom- 
ing the rule in all branches of industry through- 
out the world, that full advantage can be taken 
of technical progress, productivity raised, prices 
cut, delivery times shortened and the prosperity 
of the industry ensured. Addressing the Royal 
Aeronautical Society on October 17th last on 
the importance of the time factor in aircraft 
manufacture, Air Commodore Banks, of The 
Bristol Aeroplane Company, remarked that if 
the British aircraft industry wished to compete 
with the United States, and perhaps Russia, 
in the sale of commercial aircraft, it would have 
to organize itself into bigger technical and pro- 
duction units, or abandon the idea of entering 
the race. 
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Alouette 2 four-seat helicopter. 


What is needed is to take as soon as dossible 
the same steps on the national level as are 
proposed for the European level at a later date. 

The French Government, having recognized 
the full importance of these questions, has 
recently authorized a merger between the two 
biggest French companies in the field of aircraft 
design and production: Ouest Aviation and 
Sud-Est Aviation. 

The new State-owned company, known as 
Sud Aviation, will from the outset have a labour 
force of more than 21,500 persons, which gives 
it sixth place among Western airframe manu- 
facturers. Here I am alluding to truly integrated 
companies ; groups of companies where each 
member retains its individuality are a different 
matter and do not pursue the same object. 

The following classes of aircraft are built by 
Sud-Aviation : 


— interceptors : Trident and Durandal 


— fighter-bombers: Vautour 
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— jet transports : Caravelle 
— helicopters : Alouette and Djinn 


— surface-to-surface and surface-to-air mis- 
siles. 


With the equipment and personnel inherited 
from the two companies Sud-Aviation will be 
in a position to: 

— continue the design and development of 

prototypes with greater efficiency ; 


— undertake new projects, in particular 
those falling under the weapons system 


concept ; 


— improve production conditions for aircraft 


developed by its predecessors or for 


foreign equipment built under licence. 


Needless to say, all this br gs with it new 
responsibilities, which the msragement con- 
fidently accepts, in full awi'eness that the 
merger is in the general interest. 









@ Talco Engineering Company, Inc., Hamden, 
Conn.: Cartridge actuated release device for 
unlocking the aircraft canopy in preparation for seat 
ejection. The actuator, Model 1002-1, was originally 
designed for use in the Martin P6M1 Seamaster, 
being attached directly to the locking mechanism 
of the emergency hatch. It is initiated by the intro- 
duction of gas at a minimum pressure of 500 p.s.i. 
to its inlet port. This actuator produces a 4,000 to 
5,000 pound retraction force for the first 11/16 inches 
of its stroke with a total stroke of 1 to 1%, ins. A 
by-pass feature utilizes the remaining gases at the 
completion of the ‘' pull "’ to initiate the operation 
of the next device in the emergency escape system, 
which jettisons the hatch. The entire unit is 6 7/, 
ins. long, weighs only 1.8 Ibs. and meets perfor- 
mance specifications through the temperature 
range of from —65 to + 160° F. It also fulfils Military 
Specification MIL-E-5272A. 


EQUIPMENT ROUND-UP 


@ Goodyear Aircraft Corporation has developed, 
under contract to the U.S. Navy Bureau of Aero- 
nautics, a process for making rotor blades of 
inflatable, rubber-impregnated Airmat fabric. The 
fabric consists of two layers of high strength cloth, 
woven simultaneously with drop threads _ inter- 
connecting the layers. The length of the drop 
threads determines the inflated contour of the 
section. After weaving, the basic cloths are coated, 
and cover layers are applied to obtain pressure- 
tight surfaces of desired strength. 

Rotor blades made by the Goodyear process can 
not only be folded and thus stored economically, 
but the fabric lends itself to high production rates 
and correspondingly low cost. — Airmat blades 
are to be tested on the GA400-R GIZMO one-man 
helicopter developed by Goodyear. Airmat fabric 
was used in the company’s inflatable aircraft. 








@ North American Aviation, Inc., Los Angeles, 
uses several of the auxiliary vehicles shown here 
for starting jet engines and towing aircraft on the 
ground. Power is taken directly from a gasoline 
engine, which North American considers to have 
the following advantages over gas turbine starters: 
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quicker starts, less maintenance, and easier supply 
of spares for overseas operation. The gasoline 
engine is coupled with a hydraulic torque converter, 
which provides a shockless power train when 
starting the jet engines. The new unit can start a 
J57 engine in 14 seconds and get it up to idle speed 
in 20 seconds, compared with 50 seconds and 60 
seconds required with the older types of starters. — 
The vehicle provides 28 volt DC power as well as 
AC power for the aircraft's systems. It is designed 
to be airborne, and its low contour (30 ins. high) 
enables it to be driven directly under an aircraft 
such as the F-100. North American hopes to 
produce the patented starter for the U.S. Air Force 
and for other aircraft companies. The prototypes 
were built by Kurtis Kraft Corp., of Los Angeles, 
and by Electric Service Engineering Company, of 
Joliet, Illinois. 


@ A lighted suit for aircraft carrier landing signals 
officers has been proposed by Lieutenant-Com- 
mander Stuart Soward, of Vancouver. Soward is 
here seen demonstrating the suit, which has 
already been tried out in night landings aboard the 
aircraft carrier H.M.C.S. Magnificent. Soward has 
been awarded $200 by the Department of National 
Defence and a letter of commendation from the 
Chief of the Naval Staff. 
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@ Ryan Aeronautical Company, San Diego, Calif., 
has developed an electronic automatic navigator, known 
as Model 103, for the U.S. Army. The device works 
entirely independently of ground navigational aids and 
provides continuous information on position, course to 
fly and distance flown. It was first tested last summer in 
a de Havilland Canada L-20 Beaver, which made an 
extensive flight over sea and desert areas.—A self- 
contained navigation aid of such kind is of particular 
value in reconnaissance and artillery observation mis- 
sions in the combat zone. 


@ Litton Industries, inc., Beverly Hills, California, 
has signed an agreement with Chromatic Television 
Laboratories, Inc., a subsidiary of Paramount Pictures 
Corp., to enable the colour television tube invented by 
Nobel Prizewinner Dr. Ernest O. Lawrence and deve- 
loped by Chromatic to be used for industrial and mili- 
tary purposes. The Lawrence tube is the first colour 
device which is stable under military and industrial 
operating conditions. This stability is due to the fact 
that colour selection takes place at the screen surface 
of the cathode ray tube, so that disturbing influences, 
which in other systems affect the colour selection 
between the electron guns and the screen, are elimi- 
nated. As Litton President Charles B. Thornton points 
Out, the new tube will open new prospects in the mili- 
tary and industrial use of radar. Aircraft landing can be 
shown in a different colour from those taking off. 
Hostile and friendly aircraft can be identified from their 
colour, bombers distinguished from fighters. Aircraft 
can be indicated by different colours according to their 
size, and moving objects given a different colour from 
stationary objects. 


@ Libbey-Owens-Ford Glass Company, of Toledo, 
Ohio, has produced a transparent rubber which is 
being tested as an interlayer in windshield glass for 
supersonic aircraft. The transparent plastics hitherto 
used soften and begin to lose strength at elevated 
temperatures and consequently are unable to prevent 
the glass from shattering if cracked. The new rubber 
interlayer, which is now being made by Dow Corning 
Corp., of Midland, Mich., retains its physical properties 
up to much higher temperatures. A number of experi- 
mental windshields have already been made for Wright 
Air Development Center. 


@ Saab Aircraft Company, Linképing, Sweden: 
With present methods of forming sheet metal, parti- 
cularly with metal of high yield limit, there is generally 
the disadvantage of spring-backs which cause unde- 
sirable changes in shape, especially in parts where 
flanges have to be formed along a curved edge. These 
changes have to be rectified later (by hand), a costly 
process and one which involves the risk of cracks and 
fatigue. Also, when holes are drilled or punched in the 
part, internal stresses are released, with the result that 
the part slightly springs out of its desired form.—Saab 
Aircraft Company has now developed a new rubber die 
press method, in which the hitherto unavoidable defor- 
mations resulting from spring-back are eliminated by 
splitting up the forming into several processes. The 
spring-backs of the first or second process (pre- 
forming) are counteracted in the final forming, so that 
the part has exactly the required shape and need no 
longer be checked in a jig. Pre-forming is carried out 
in an annealed condition, and final forming in a solution- 
heat-treated, unaged condition, so that parts are ob- 
tained with a comparatively small residue of evenly 
distributed tensions, which remain unchanged by 
drilling or riveting. 
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@ Northrop Aircraft Inc., Hawthorne, Calif., has 
successfully applied a moving pick-off head to a 
digital computer, for what is believed to be the 
first time in history. The device has been developed 
by the team of scientists and engineers credited 
with numerous contributions to Northrop’s SM-62 
Snark guided missile. The mechanism makes it 
possible to record or read on 64 magnetic memory 
drum channels using only two pick-off heads. The 
heads are mounted on a transverse carriage which 
is geared to make one full cycle up and down the 
memory drum face in approximately two seconds. 
Each head records or reads along a spiral curve, 
while the memory drum revolves at the rate of 
1,800 r.p.m. The drum has a storage capacity of 
2,000 words. — The mechanism makes it possible 
to reduce pick-off circuitry requirements to approxi- 
mately 3% of that which would be required if sepa- 
rate heads were used for each of the 64 channels. 





@ Microcell Ltd., London, has developed an 
instrument to measure permittivity and loss tangent 
for small samples at temperatures of up to 450°C. 
Three different models are available to cover the 
frequency range 6,000 Mc/s to 17,000 Mc/s. For 
fixed spot frequencies permittivity and loss tangent 
can be read off direct. The equipment is designed 
for use by personnel having little knowledge of 
microwave techniques. — Principle of operation: 
energy enters the 3 dB coupler from the klystron, 
dividing equally between arms 2 and 3. Arms 2 and 
3 are terminated respectively in a shorting plate and 
adjustable short-circuiting plunger. The latter is 
adjusted to give a path difference of 180° between 
arms 1 and 2. The reflected energy is absorbed by 
the attenuator in arm 1. Insertion of a dielectric 
sample in arm 2 causes a change in electrical 
lengths, and some of the reflected energy passes to 
arm 4, which is terminated by a detector unit. By 
noting the shift of the plunger necessary to restore 
the meter reading to a minimum, the electrical 
length of the sample is obtained. This enables the 
permittivity to be calculated. A measure of loss 
tangent can be obtained from the difference in 
amplitude of the reflected waves due to the loss 
in the sample. 
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Corporation, 
Ltd., Wembley, Middlesex: This multi-channel 


@ British Communications 


automatic recording system meets I.C.A.O. 
recommendations and R.A.F. specifications. 
It consists of three bays: two recording bays and 
one play-back deck. Recording is effected on 
a single tape, whose width depends on the 
number of channels. A maximum of 20 channels 
is provided, including a separate channel for 
coded timing signals. The standard recording 
deck provides eight hours continuous recording 
at 17/, inches per second. In the playback 
position, fast speeds can be used for the rapid 
finding of a selected passage. In the event of 
failure, and at a given point before the end of 
the tape, automatic changeover is provided to 
a duplicate recording deck. The playback deck 
can also be used as a recorder if necessary. 
If any failure occurs involving only a single 
channel, automatic changeover to a spare 
channel takes place. Any two channels can be 
monitored simultaneously with the time channel, 
either through integral loudspeakers or by 
headphones. The equipment is designed to 
work on standard AC 50 cycles power supplies. 
In addition to the equipment described here, 
British Communications Corporation also makes 
smaller installations, including a single bay 
equipment providing recording and playback 
on the same deck, and a two-bay equipment 
providing standby recording facilities and play- 
back on one of the recording decks. 





@ North American Aviation Inc., Autonetics Division, Los Angeles: A new and versatile tape control 
system, known as Numill, is seen here about to start a template milling operation. — To produce a given 
part, the machinist sets number dials on the tape-reader console, corresponding to the desired part. The 
tape-reader searches and finds the required portion of the magnetic tape (information to produce several 
hundred different parts can be stored on this tape). The operator then selects the proper material and 
cutting tool from instructions which are flashed on the display panel (top left). The machine automatically 
drills a series of holes, into which the operator inserts lag-screws for holding the material. If additional 
drilling is required, the display pane! will indicate the drill size and r.p.m. to be used and, when these 
set-up changes have been made, the machine automatically drills the holes. Subsequent scribing and 
milling operations are achieved in the same way; the display panel indicates all set-up instructions to 
guide the operator at each stage of the operation. When the changes in spindle speed and cutter type 
have been carried out, the machine performs its operations automatically. Left-hand and right-hand parts 
can be produced from the same control tape by turning an axis-rotate switch on the tape-reader console. 
The Numill machine mills any contour desired at speeds up to 25 ins. per minute (in fact the capability 
exists for controlling machine movements at speeds up to 300 ins. per minute). In drilling operations the 
machine moves from one point to another at 120 ins. per minute. After positioning it follows a controlled 


rate of downfeed. 
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There is no doubt about it, the words “ air- 
craft industry ” sound well today on the New 
York stock market... In view of Wall 
Street’s recent black days this statement may 
perhaps appear a little rash, since the recession 
which began among all industrial stocks at the 
end of January and persisted into mid-February 
naturally also affected aviation securities. 
Nevertheless, the market still seems to have 
confidence in the aviation industry, in parti- 
cular against the background of the general 
uncertainty. The assessment “ highly specu- 
lative”’ formerly attached to most aviation 
stocks in the market commentaries is now seen 
much less frequently. In some cases it has even 
been replaced by “ an attractive investment.” 

In a recently published index of price trends 
from 1954 to 1956 only five industry groups 
showed an upward trend in 1956: aviation 
industry, steel, machinery, electrical equipment, 
office equipment. And a review of the groups 
at the head of the index reveals the astonishing 
development of certain major aviation stocks 
since the end of 1954: 


Price gains 
Company since December 31st, 1954 
Boeing Airplane 255 % 
Curtiss-Wright 170 % 
Douglas Aircraft 50 % 
General Dynamics 116 % 
Glenn L. Martin 50 % 
North American Aviation 213 % 
United Aircraft 173 % 





Admittedly aircraft industry shares had 
already been sought after for a number of years, 


Wall Street Considers the Aircraft Industry a Safe Risk 


though a certain degree of reserve had been 
unmistakable. To understand why this reserve 
seems to have been disappearing of late it is 
necessary first to review the general situation 
in the aircraft industry. 


Market slump 


To return to the background to the general 
stock market slump in January and February 
1957, nobody seems to be able to say precisely 
what set off the series of substantial declines 
which in some cases brought stocks down to the 
lowest quotations of the end of 1955. Even 
the worst pessimist could scarcely have disco- 
vered any “ alarm signals ” in President Eisen- 
hower’s messages to Congress (the State of the 
Union Message on January 10th and the Budget 
Message on January 16th). True, Eisenhower 
had warned against the inflationary trends 
inherent in excessive price and wage increases. 
He called for economic self-discipline, hinted 
at the possibility of a stiffening in the discount 
policy and—like any prudent government- 
asked for a budget policy adapted to the 
national income. In the same breath, however, 
the President stated that the United States 
must remain militarily strong and submitted for 
the 1957-58 fiscal year the highest budget 
requests with which the American taxpayer 
has ever been faced in time of peace. Total 
estimated expenditure amounts to roughly 
$72,000,000,000, including a_ total of 
$38,500,000,000 in defence appropriations 
($36,000,000,000 in 1956-57) split up as follows : 
U.S. Air Force $17,400,000,000, Army 
$9,100,000,000, Navy $10,300,000,000. In 


Market behaviour of stock groups on the New York Stock Exchange from 1955 to 1957. Figures are based on averages of 
100 stocks. Any upward movement of the curve shows that the group has performed better than the average. Any down- 
ward movement means that the group has behaved worse than the average (Data Digests, Inc., New York). 





JANUARY 1, 1955 = 100 


JANUARY 1, 1955 = 100 


JANUARY 1, 1955 = 100 














130 MACHINERY 
g abe 


BUILDING 4120 




















130 150 
120F “GROWTH™ STOCKS 110 140 
Ya0f < sole 100 130 a - 
= 90+ CHEMICALS eee Hol 
r os = r Mm 4120 
80 “INSTITUTIONAL FAVORITES” 4120 Bh 
sole —> L 410 70; q100 i PAPER 4100 
100 L, i680 scale > - 4 90 
1vel. a is Jiao] [120+ PETROLEUM le 
b a q < sole 
100 Coat (BiTUM. 4130 0 or as 
90 LOW PRICED" wo yi casi Iii0 0 110 
80+ + sole « d + 100 ni 100 
70+ 4110 120} RADIO-TV 4 90 
“STABLE INCOME’) Jioo} f110 TN a scale > - 
Bite — 4 90} | 100 COPPER 1 
, 4 90 90} < sole pRucs 4110 470 
sole > 4100 . 4 60 
120+ = 70 be 4 9” RAILROADS 
Nor - L + ole 4 
100 170 ELEC. EQUIP so] | 120 50 
90} 100 + sole a H. | 
80} ain TRANSPORT "ema, 90 =, os 90} AL 
70+ + sole 4150 4 +4 100 80} 4110 
AIRCRAFT 1% FARM EQUIP 7” i ee 7100 
scale > 7 4120 FINANCE COS. — 4 80 RAILWAY EQUIP 4 90 
410 100 = ole , 4 70 110+ scole —> 4 80 
7 L 100 _— 
too} | *% —™ 90} RETAIL TRADE 
220; 4 80 80} ly sot < sole 5 diss 
"00 110 
mee E aLuMinuM a 4% ss nc 1100 
160 . a . ° P 4 0] | 160 nussen 
. - cal 
mn 150 fd 4 70 
130}- 130 


5338 
te 
is 
$7 

3 


120 120 <« r 
110 110 100 —_— an 4 
bed AUTO MFG. 113) oe 7 
sole > 4ii0 ed 100 TEXTRES 49 
more 4100 ealine exalt’ 4% scale > 80 
" 4 0 METAL & GLASS Ww 4 0 
CONTAINERS TOBACCO 4 70 
110} Ss ad 100 scole > 41 70 “ + “ole ~ 
100 perme 90} a 1 
90. AUTO PARTS |e 80 MOTION 90} 
+ sole PICTURES y 
sol 4130 70+ ~<& sole diet *') 80r 


UTUITIES 4100 
scole —> 49 






































sole > 110 ~~. Ta 
, 100 ‘ 77 q 
90 4 80 7% 
artis tiatis prtististis atl 60 pitas tir tis iu (einwernt iil 7 pebirtin tis waeeuawunnt uli 70 
. 1955 1956 1957 1955 1956 1957 1955 1956 1957 

















INTERTEPAVIA 


addition, estimates for the Atomic Energy 
Commission total $2,300,000,000, and for arms 
aid $2,600,000,000. 

Such were President Eisenhower's requests. 
Even the “ fatherly warnings ” which Treasury 
Secretary George M. Humphrey uttered to the 
Joint Congressional Committee on the Presi- 
dent’s Economic Report culminated in the 
frank admission that he could not see where 
cuts could be made. 

In other words, regardless of what the U.S. 
Government says in theory, in practice it does 
nothing that would “ cut off the current ” from 
the State-supported arms industry. 

Many business circles therefore blame the 
persistent rumour that the present boom will 
trickle off during 1957, becoming a moderate 
depression in the second half of the year, on 
the traditionalists’ demands for deflationary 
policies . demands put forward by the 
group led by ex-President Herbert Hoover (who 
can already claim first-hand acquaintance 
of the Great Depression at the end of the 
twenties and early thirties). 


A.1.A. Annual Report 


This seeming digression on the overall U.S. 
economy is in fact pertinent. It shows that the 
favourable business trends in the American 
aircraft industry are no longer to be seen against 
a cloudless sky. 

Though the 1/956 results for the aircraft 
industry are in every way respectable, they 
do not at first glance appear to justify any 
preferential treatment of aviation shares by the 
stock market. According to the annual report 
by Admiral DeWitt C. Ramsey, then President 
of the Aircraft Industries Association of Ame- 
rica, there is cause for neither concern nor 
extravagant rejoicing. The A.I.A. describes 
the business situation as “ fairly stable ”. 

Total sales (airframes, engines, propellers, 
spares) rose from $8,500,000,000 in 1955 to 
$8,600,000,000 in 1956, despite the fact that 
the number of military aircraft produced fell 
once more (from 8,400 to less than 7,000). This 
decline in military aircraft output was balanced 
by an increase in development and production 
contracts for guided missiles, on which more 
will be said later. 

The number of civil aircraft sold rose from 
4,800 in 1955 to 7,500 in 1956. Executive trans- 
ports, utility and personal aircraft accounted 
for the bulk of this increase, rising from 
roughly 4,600 ($63,000,000) to roughly 7,100 
($100,000,000). 

The backlog of unfilled orders in the U.S. 
aircraft industry at the end of the third quarter 
of 1956 was $18,400,000,000, compared with 
a total of $13,900,000,000 at the same time 
the previous year. By the end of October 1956 
orders for turbine-powered aircraft (for delivery 
in 1958-59) stood at 259 turboprop aircraft and 
342 jet aircraft, to a total value of more than 
$2,000,000,000. Over 100 of these aircraft were 
on order for airlines in Australia, Belgium, 
Britain, Canada, France, Holland, Japan, 
Scandinavia, Switzerland and West Germany. 
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aviation stocks, capital dividends, stock prices etc. 2 
| 
: Par value | Dividends ® | Prices at | Profit per share 4 | Short-term | Realizable | Liquid 
FI at anagem gered | and number of | 1955 1956 | end of | Price on | Min iss «| «(1955«=— 1956 | debts | assets | assets 
_ nC INGUSHY ENG MnNes common shares $ $s } 1956 } a in $ | in Mio. $ | in Mio. $ in Mio. $ 
AIRCRAFT INDUSTRY | 
Beech Aircraft .......... | ($1) 749 289 | 1.08 1.20 | 29 | 24 | 29'/s 19/2 | 4.479 4.45 | 17.2 | 28.8 2.39 
ee ee | ($1) 2627042 | 1.25 1.25 | 21 | 22 | 97 20 | 2.25 | 26.6 | 49.2 6.54 
(b) Boeing Airplane... .... | ($5) 6670768 | 1.62'/2 1.25 61'/2 52'/, | 65%/s 45/2 | 4.67 5.00° | 135 231 26.6 
Chance Vought Aircraft... . . ($1) 1083879 | 1.60 1.60 | 42'/s 44'/2 45°/s S1%/s | 4.41 2.65 | 23.6 44.7 4.63 
Curtiss-Wright ......... | ($1) 7613307 | 1.75 2.50 46'/s 41 | 49%/4 267/« | 4.74 5.50" | 69.8 194 30.9 
Douglas Aircraft ........ | (no) 3705690 | 4.00 4.00 | 88°/. | 80'/. | 95'/s 72"/p | 7.65 9.00° | 149 236 =| «59.1 
Fairchild Engine & Airplane. . . | ($ 1) 3032146 | 0.55 0.25 | 10'/2 | 10'/s | 15°/s 10'/2 1.41 0.75° 26.7 45.2 | 7.95 
(b) General Dynamics... . . . | ($1) 7684478 | 1.43 1.60 | 57/s | 59 | 59%/s 377/. | 2.82 4.00° | 124 250 43.3 
Grumman Aircraft Engineering . ($ 1) 2200000 | 2.27 2.00 | 30'/« 29'/s | 35"/s 27'/2 4.43  3.90° 31.0 69.4 20.3 
Lockheed Aircraft. ....... ($1) 2831606 | 300 240 | 57 47. | S8"/s  43"Je | 6.12 6.00° | 165 250 64.8 
Glenn L. Martin. .. 2... | ($1) 2700972 | 1.50 160 | 41% 43'/s | 45'/« 31 | 4.92 4.00° 49.0 94.1 43.3 
McDonnell Aircraft. ...... | ($5) 1482651 | 0.50 0.50 | 39 ; 42'/2 24. | 3.17 4.55 43.0 60.7 6.92 
(b) North American Aviation . . | ($1) 8015077 | 2.25 1.92 | 38s | 32". | 49%. 38'/2 | 4.71 3.59 | 239 351 57.1 
Northrop Aircraft... ..... ($1) 1512584 | 160 1.60 | 24% | 27% | 20 2 | 7.89 3.28 | 36.0 | 60.1 | 14.3 
Republic tee ee | ($1) 1472013 | 2.72 2.00 | 30% | 282 | 43'/2 23°/s 110.01 450° | 64.4 | 97.4 | 22.9 
Ryan Aeronautical Corp. ... . | ($1) 374 000 | 0.50 0.50 | 33. | | 37"/e 29/2 | 4.07 3.40°| 17.1 26.0 | 9.13 
(b) United Aircraft ....... | ($5) 5114973 | 2.75° 3.00 | 89%. 79°/« 96'/2 6 1/a | 6.14 7.50° | 124 295 | 36.1 
Vertol Aircraft Corp. ...... | ($1) | 10°/o 15°/o | 48 23'/2 2.89 VT 16.8 | 3.45 
| Stock Stock 
ELECTRONICS INDUSTRY | | | 
| | | 
Bendix Aviation. ........ | ($5) 4811505 | 2.10 2.40 | 62/2 | 59s | 64°/s 48'/2 | 5.66 4.50° | 109 220 32.3 
Stock | } 
Borg Warner... ........ | ($5) 8696825 | 1.92'/. 2.30 | 445s 40 | 50’/s 38'/2 | 5.17 4.00° | 96.5 | 270 60.2 
Pee eee ’ ' | 0.35 0.35 | 27. | . | 282 192 | 30.7 | 5se2 | 5.69 
re | ($2) 937827 | 1.80 2.00 | 53'/2 | 48'/. | 54'/2 38 | 410 513 | 443 | 662 | 4.14 
General Electric Co. ...... ($5) 87087615 | 1.60 2.00 | 60's | 54/2 | 65'/2 52/. | 2.31 2.70° | 541 | 829 | 117 
| | | | | | 
Intern. Telephone & Telegraph. . | (no par) 7176677 | 1.20 1.70 | 30% | 30/2 | 37%/s 29". | 3.21 3.65° | 182 382 59.5 
ee a re ; | 0.30 0.30 | 7 | Ts 10'/s PJs | 0.93 | 18.1 | 282 | 3.32 
Radio Corp. of America. .. . . | (no) 14031 022 | 1.35 1.50 | 35°/s | 325/s | 50s 33” /s | 3.16 2.75" | 153 | 480 | 144 
PIDs Sw Aad We eae o | ($5) 2794505 | 5% — | 18. | 18's 19'/2 13 | 1.72 045 | 425 | 825 | 6.00 
| Stock | | 
Sperry-Rand .......... | ($0.50) 27894017 | 0.36 0.80 | 22% | 202 | 290s 24%. | 1.80 1.80° | 185 | 391 | 297.8 
Sylvania Electric Prods... . . . ($7.50) 3299524 | 2.00 2.00 | 43/2 | 40's | 55s 42 | 4.30 4.65 | 49.8 | 142 06| «(9.88 
| | } e | 
Westinghouse Electric ..... | ($12.50)16 651063 | 2.00 2.00 57/2 | 53%Js 657/s 50’/e | 2.46 0.60 | 149 | 885 | 351 
| | | 
| | Po es ie ee 
AIR TRANSPORTINDUSTRY | | | | | | | 
American Airlines ....... ($1) ~—- 7797549 | 0.80 1.00 | 23°%Js | 19"/2 | 26'/. 22 | 232 290° | 59.7 116 (78.8 
Braniff Airways. ........ | ($2.50) 2948119 | 0.60 0.60 | 11"/e | 10 | 14"/s 10 | 0.91 0.60° | 7.80 | 148 | 4.94 
| | | | 
Capital Airlines. ........ | ($1) 909 559 | 5°/o — | 26" 22%/s | 41'/e 23'/2 | 4.55 | 18.2 | 17.41 10.2 
| Stock | | 
Eastern AirLines........ | ($1) 2771755 | 1.00 1.00 | 49%. | 42%. | 57. 43's | 5.32 5.25° | 468 | 101 85.2 
Flying Tiger Line... 2... | ($ 1) 983636 | — — | 10 | a - | 0.10 0.167 | 2.94 | 8.47 3.09 
National Airlines ........ | ($1) 1037 952 | 0.80 1.00 | 27/4 24'/e | 29'/s 23 | 3.01 4.14 | 8.65 | 10.9 | 5.38 
Northwest Airlines ....... | ($10) 1084833 | 0.60 0.80 | 17'/s 14/4 | 19°/s 14 | «1.80 . | 144 | 193 | 6.76 
Pan American World Airways . | ($ 1) 6 158 461 0.80 0.80 | 18°/s 155/s | 21'/s 16'/2 | 1.66 2,25° | 62.2 | 86.1 | 40.1 
Seaboard & Western... . . . | 20°/o | 14. | 44% 35141 | 2.46 5.33 1.18 
| Stock 
Trans World Airlines... . . . ($5) 3336953 | _ -— | | 16" 28”/s 16'/2 | 1.62 0.15° | 32.8 40.7 | 20.2 
United AirLines ........, | ($10) 3218456 | 1.50 1.50 | 43°/. | 32'/2 | 443]. 357s | 3.36 4.25° | 61.1 | 66.2 | 24.8 
Remarks: a Stock Guide, end of 1956; Dominick & Dominick.—Only common in August (2:1) and a new issue of shares for old stockholders (one 
stock has been included, not preference shares.—No guarantee by new to six old) in September; General Dynamics in October (3:2); 
Interavia. United Aircraft in September (3:2). 
6 The dollar values for dividends and earnings have been adjusted to d Loss. 
subsequent changes in capital (capital splits, etc.). Typical stock e Estimated. 
splits in 1956 were Boeing Airplane in August (2:1); North American 
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On the basis of the civil and military order 
backlog, the A.I.A. expects aircraft industry 
sales during 1957 to remain above the 
$8,500,000,000 mark. 

In other words, there were no sensational 
changes in 1956, apart from the substantial 
increase in guided missile business. 


Guided missiles 


The share of guided missiles in the United 
States’ total arms expenditures since 1951 has 
increased by leaps and bounds, as is revealed 


by the following Department of Defense 
figures : 
Fiscal year Total aircraft Missiles as 
(to June 30th) and missiles percentage 
expenditures of total 
(000) 
1951 $2,433,515 0.9 % 
1952 5,057,265 3.3 % 
1953 7,711,576 3.8% 
1954 8,838,057 5.7% 
1955 8,755,000 8.2% 
1956 (Est.) 7,886,000 13.0 % 
1957 (Est.) 8,277,000 15.4 % 





The shift in emphasis to missiles will undoubt- 
edly become even more accentuated during the 
coming years. The A.I.A. report forecasts that 
missiles will account for 35% of the total Air 
Force budget in 1958-59, and 50% in 1960-61. 

The following brief summary (not complete 
by any means) of recent missile contracts 
shows that missile deliveries have already 
become an unmistakable asset to many a 
manufacturing company. 


Gleen L. Martin: $358,000,000 for develop- 
ment and construction of the Titan inter- 
continental ballistic missile; also pro- 
duction of the Matador and of the La- 
crosse artillery rocket for the U.S. Army. 


General Dynamics, $145,000,000 for Aflas, 
Convair Division: $ 29,000,000 for Terrier. 


Douglas : $ 67,500,000 for Thor ; also 
two versions of Nike. 

$ 27,000,000 for Talos. 

$ 26,000,000 for Regulus. 


Bendix Aviation : 
Chance Vought. 


Boeing produces the Bomarc, North American 
the Navaho. In addition, the Rocketdyne Divi- 
sion of North American supplies rocket motors 
for long and medium range missiles, Chrysler 
is building Jupiter, Sperry-Rand contributes 
guidance equipment In short, most air- 
frame, engine and accessory manufacturers have 
gone into the missile business, the long-term 
prospects for which are undoubtedly excellent. 
It is another question whether the present 
scale of missile deliveries is sufficient in itself 
to make aircraft industry shares such marked 
favorites on the stock market. The dollar 
sums just mentioned do not suggest that it is. 


A good risk... 


The aircraft industry’s sales and_ order 
backlogs, as already stated, give no cause for 
concern, but do not on the other hand exceed 
what may be desc-ibed as a normal level or, 
taken in themselves, justify any revolutionary 
change in the assessment of the industry as a 
whole. 

The same conclusions apply to the other 
items of the balance sheet. Despite rising sales, 
net profits fell slightly in 1956, due to close 
calculation of profits on a cost-plus-fixed fee 
basis. The profit outlook for 1957 is decribed 
as slightly more favourable, though some 
difficulty may be experienced in obtaining the 
funds which the industry requires for its 
constantly growing investments. Missiles and 
jet transports, the “ best horses in the stable ”, 
are in full development and, despite Govern- 
ment development contracts, make heavy 
demands on funds for the expansion of the 
companies’ research organizations. 

What of the aircraft industry’s traditional 
dependence on military orders, which in recent 


years the stock market has regarded as res- 
ponsible for the “speculative nature” of 
aviation shares? Though the A.I.A. report 
announces growing civilian deliveries, it must 
still admit that 85 to 90% of total sales in- 
volved military equipment. 

This brings us to a strange discovery. Certain 
companies which depend almost entirely on 
military business have a particularly good name 
on the stock market. A typical example is 
Glenn L. Martin, which builds B-57 (Canberra) 
bombers for the U.S. Air Force and combat 
aircraft for the Navy, is producing guided 
missiles and working on atomic-powered flying 
boats ... but has so far had nothing but headaches 
with commercial aircraft. After experiencing 
considerable difficulties in the early fifties, the 
company was reorganized in 1952 and was out 
of the red by 1954. Today the name of Martin 
has a magic sound on the New York stock 
market. 

Here lies the clue to the riddle. The aircraft 
industry’s dependence on Government arms 
orders, regarded for many years as a drawback, 
has suddenly become a virtue. As already 
shown, Wall Street is prepared for a recession 
in 1957. However, even should the demand 
for refrigerators or automobiles fall off, the 
purchase of textiles be reduced to the indis- 
pensable minimum, even should the public 
wear its shoes down to the uppers, none of this 
would affect the world situation. The Govern- 
ment’s demand for aircraft and missiles would 
be in no way changed. Or, as a New York 
firm of brokers puts it in an analysis of the 
aircraft industry: “Especially important in 
forecasting the relative attraction for investors 
in the aircraft industry is the relative insulation 
of this industry from changing economic 
conditions. For those investors who are 
concerned about the general economic outlook, 
the aircraft industry may well promise oppor- 
tunities for defensive investment unmatched by 
any other major industry.” 














Jahrbuch 1955 der Wissenschaftlichen Gesellschaft fiir 
Luftfahrt (WGL). — Edited by Professor H. Blenk. 
Verlag Friedr. Vieweg & Sohn, Brunswick, 1956 
(German-English-French; 360 pages and 474 illustra- 
tions; price DM 48). 


Like its three predecessors for 1952 to 1954, the latest 
WGL yearbook reproduces in full, with good illustra- 
tions, the papers read at the Annual Conference, this 
time the Augsburg Conference of October 1955. A total 
of 41 lectures from almost all aeronautical engineering 
and related fields are here published in their original 
languages, with summaries in three languages 
altogether a mine of information for the enquiring 
engineer. Ri. 


Elements of Gasdynamics. — By H. W. Liepman and 
A. Roshko. — John Wiley & Sons, Inc., New York, 
and Chapman & Hall Ltd., London, 1957 (English; 
439 pages; price $11.00). 


Two well-known aerodynamicists have here produced 
an extremely comprehensive introduction to the whole 
of gasdynamics, in the GALCIT series (Guggenheim 
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Aeronautical Laboratory, California Institute of Tech- 
nology) sponsored by Prof. Theodore von Karman and 
Prof. Clark B. Millikan. The aim of the book was to 
extend the scope of Liepman and Puckett’s 1947 “ Intro- 
duction to Aerodynamics of a Compressible Fluid ” 
and cover other industrial applications of gasdynamics 
besides high-speed aerodynamics. The result is a com- 
pletely new book, in which thermodynamics and impor- 
tant equations of mechanical motion, as well as viscosity 
and heat conduction effects and a number of new test 
and measuring methods are dealt with in fitting manner. 
— An excellent textbook for students and practical 
engineers with mathematical training. Re. 


Flugmeteorologie (Second edition). — By Professor 
Walter Georgii. — Akademische Verlagsgesellschaft 
m.b.H., Frankfurt, 1956 (German; XI+332 pages, 
217 illustrations; price DM 35). 


Written by an internationally known expert and 
gliding supporter, this book is addressed to the pilots 
of both powered aircraft and gliders. As the author 
states in his preface, both types of flying can use the same 
meteorology: moreover, much new information of value 
to powered aircraft pilots has been obtained through 
gliding, for example on the structure of storm clouds 
and high altitude jet streams. 

As the first edition of “ Flugmeteorologie ” goes back 
to 1927, the present new edition has had to be consi- 
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derably enlarged. It is now divided into 13 chapters— 
from the structure of the atmosphere to wave soaring— 
and contains an extensive bibliography (107 titles) and 
a name and subject index. In brief, a book which should 
have the widest possible circulation in the aviation world. 
Ri. 
Wetterkunde fiir Flieger. — By Dr. Hermann North. — 

Verlag Klasing & Co., Bielefeld and Berlin, 1956 

(German; 140 pages). 

This handy-sized little book, now published in its 
eigth (enlarged and improved) edition, provides the 
sports pilot with all essential meteorological information 
in 27 brief chapters, supplemented by two weather 
charts. — Numerous illustrations; index. Ri. 


Fortschritte in der meteorologischen Forschung seit 1900. 
— By Dr. Bernard Neis. — Akademische Verlags- 
gesellschaft m.b.H., Frankfurt, 1956 (German; 
XVIII+238 pages; 22 illustrations and three plates: 
price DM 28). 

From the literature available on the subject of meteo- 
rological research, the author has selected only the articles 
which set out to express atmospheric phenomena in 
mathematical form. Physical and mathematical deriva- 
tions are therefore unavoidable. The book—which is 
not designed as a textbook—gives a review of the 
successes achieved in meteorological research and pro- 
vides a guide to the greatly expanded literature of recent 
years. Na. 
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The Problem of Vision in Flight at High Altitude 
(AGARDograph No. 13). — By Thomas C. D. 
Whiteside. — Published for N.A.T.O.’s Advisory 
Group for Aeronautical Research and Development 
by Butterworths Scientific Publications, London, 1957 
(English; 162 pages; price 35 shillings or $5.00). 


It is readily understandable that N.A.T.O.’s Advisory 
Group for Aeronautical Research and Development 
should have granted the author full support in the 
publication of this book. It would be difficult to find 
so detailed a treatment of the problems of vision at high 
altitudes as that given in Thomas C. D. Whiteside’s well 
planned and illustrated account. The subject matter 
covers primarily the results of a flight research pro- 
gramme carried out over a number of years by the 
Royal Air Force Institute of Aviation Medicine, but 
also describes the basic medical principles of human 
vision and a number of physiological and psychological 
aspects of flying at high altitudes. The research pro- 
gramme was largely performed by a two-seat twin-jet 
Gloster Meteor Mk. 7 at altitudes of around 40,000 ft. 
However, the basic findings can also be applied to flight 
outside the earth’s atmosphere. 

The book is particularly clearly arranged, with the 
individual chapters following the same order in which 
the experiments they describe were carried out. Each 
chapter concludes with a summary, which also provides 
a transition to the next series of tests. A highly recom- 
mendable work, which should also be of value to 
designers and pilots of jet aircraft. Re. 


Fachworterbuch der Fernmeldetechnik und Elektronik. — 
Vol. 1. — Glossary of English and American abbrevia- 
tions. — By Heinrich Kerkhof and Michel Gras. — 





G. Grote Verlag, Hamm, Westf., 1956 (English- 

German-French; 264 pages; price approx. DM 28.50). 

Articles on radar, radio, television, telephony, tele- 
graphy and radio navigation are increasingly written in 
a kind of “ shorthand ” style, so full of abbreviations 
that the reader frequently comes up against difficulties, 
even in his own special field, in “ translating ” these 
initials. This applies particularly to persons of non- 
English mother tongue, since the majority of publications 
on telecommunications and electronics are in English. 
The two authors, the German Dipl. Ing. Kerkhof— 
today a senior official in the Federal Defence Ministry— 
and the Frenchman Michel Gras, former Director of the 
Laboratoire Militaire des Télécommunications, Issy-les- 
Moulineaux, have for years been collecting abbreviations 
appearing in English and American telecommunications 
and electronics articles and have now added the defini- 
tions in English, German and French. The glossary thus 
produced with its 5,000 abbreviations will be a welcome 
aid to all who are concerned with telecommunications 
and electronics. Na. 


Rockets and Guided Missiles. By John Humphries. — 
Ernest Benn Limited, London, 1956 (English, 229 
pages; price 30 shillings). 

Starting from the design principles and basic compo- 
nents of rocket motors, the book goes on to general 
questions concerned with guided missiles, with a typical 
example, generally illustrated, for each problem discussed. 
By limiting himself to a concentrated description without 
mathematical formulae, the author has succeeded in 
providing the layman with a readily understandable 
introduction, which is supplemented by an extensive 
bibliography with brief comments for the technically 
interested reader. Re. 





Projekt Vorhut. By Werner Biideler. — Union Deutsche 
Verlagsgesellschaft, Stuttgart, 1956 (German; 140 
pages; price DM 7.80). 


The world has become accustomed to accepting 
without excitement the signs of the approaching space 
travel era. But when the history and technical execution 
of the United States’ Vanguard project is presented in 
such lively fashion as here, the whole intrepidity of the 
idea of artificial earth satellites comes clearly to light 
again, and the reader begins to realize to what extent 
the planned satellite experiments must affect the world’s 
economy and way of life. Although this book is written 
primarily for the technically interested younger generation, 
it offers all concerned with the 1957-58 International 
Geophysical Year a wealth of interesting details on the 
structure of the Vanguard rocket, its launching, the 
tracking of the satellites etc. Graphic illustrations enable 
even the layman to obtain a clear picture of the basic 
physical principles. Re. 





Correction 
An error in multiplication occurred in the diagram of the 
Tupolev Bear transport in the February 1957 issue 
(P. 112): the take-off power of the Bear’s four turbo- 
props is at least 48,000 h.p., not 24,000+ h.p. as erro- 
neously stated. 





Photo credits ; Front cover : Short Bros. & Harland ; pp. 195-198 : 
C&V Bureau, New York (1), ATP (2), U.S. Congress (4), United 
Nations, Geneva (2), Interavia files (3) ; pp. 199-202: R.C.A.F. (1), 
manufacturers (3), Interavia files (1) ; pp. 207-213: manufacturers 
(91), Interavia drawings (3) ; p. 214: author ; pp. 219-226 : Interavia 
files; pp. 231-233: Interavia files; pp. 234-235: U.S.A.F. (6), 
Interavia (1); pp. 236-238: ATP (1), U.S. Navy (1), K.L.M. (1), 
T.W.A. (1), D.L.H. (1), manufacturers (13), Interavia files (2) ; 
pp. 239-240: author; p. 241: author; pp. 242-243: manufac 
turers pp. 244-245: R.C.A.F. (1), manufacturers (7). 
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THROUGHOUT THE YEARS - THROUGHOUT THE WORLD 


Some remarkable 
pioneering feats: 





KLM inaugurates the world’s oldest air 
service still maintained by the same company: 
Amsterdam-London. 


KLM opens the first air trafic booking 
office in the world. 


KLM is the first to make use of air- 
cooled engines and all-metal propellers, also since 
1920 the first to introduce to the world the Fokker 
passenger planes which later on became the most 
widely used commercial aircraft in the world. 


f 


1927 KLM makes the world’s first intercon- 
tinental charter flight: Amsterdam-Jakarta and 


-Khartoum. 





KLM opens the longest air route in the 
world of that time: Amsterdam-Jakarta. 





KLM, as first airline outside the U.S., 
introduces the all-metal DC-2, wins the London- 
Melbourne Air Race handicap section. 


1936 KLM is the first European company to 
purchase the world’s most widely sold commercial 
aircraft: the DC-3. 


1943 KLM, as first non-U.S. carrier, orders 
the Lockheed Constellation. 


KLM, despite its war-shattered organiza- 
tion, is the first European airline company after 
the war to open a regular Trans-atlantic service 


to New York. 


1948 KLM is the first European company to 
put the Convair Liners into service. 


1950 KIM is the first European airline to be 
specially authorized by the U.S. Government to 
overhaul aircraft of U.S. airlines. 


e953 KLM is the world’s first airline to operate the 


turbo compounded Lockheed Super Constellations. 
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ENGINES & PARTS 





7139 Vineland Avenue, 

North Hollywood, 

California, U.S.A. 

POplar 5-6202 
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and reduce 
buying costs 


For all your AIRCRAFT SUPPLIES 
and ACCESSORIES, cable “AIRSOC” and 


because you avoid 
TZ AVES, costly delays... 
| Immediate ship- 
: ment from our 
olster: RUE-om Zo] 0 Mcledalca ine huge inventories 


iixelaaM dalemsiololalolaal (si: 
of Air Associates’ 
mass buying power 


Save Berle 


because what you 
buy are the newest 
types of equipment 
we riahcwg prod- : peller to tailwheel 


because you draw 
all your aircraft 
needs—from pro- 


from one source 


one order—one delivery... 


for thousands of aircraft supplies and accessories: 
hardware, radio and navigation equipment, main- 
tenance chemicals and raw materials, personal 
Sabena’s captains, officers, navigators, engineers, radio flying gear, aircraft tools and hangar equipment. 


aboard each aircraft, 
a team of specialists... 


operators, stewards, air hostesses, form teams of expe- 
Air Associates is backed by more 


ienced, reliable specialists. Their proficiency and devo- . 
a ; . d ; than a quarter-century of reliable 
tion have earned for them an international reputation. It service for the world’s 
is thanks to them that so many passengers say: “ With aviation requirements. 
Sabena you are in good hands! ” 

*Cable “‘AIRSOC” 


Glendale, Calif. 
or Teterboro, N. J. 


SABENA “FPR SSOCIATES, INC. 


64 INDUSTRIAL AVE., TETERBORO, N. J., U. S. A. 


BRANCHES: ATLANTA, CHICAGO, DALLAS, MIAMI, GLENDALE, SAN FRANCISCO, TETERBORO. 
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Avion Leduc 022 








PRESENTS THE 







NEW AUSTER 
MARK V 
(Reproduced by courtesy of ‘ FLIGHT’) 
Four seats — ideal for business or pleasure — fine performance — 


remarkably low priced £1,698 


Sole European agents 
for the American COLONIAL C-1 SKIMMER 
The world's newest amphibian SPEED - COMFORT - ECONOMY 


Faster than land planes of same horsepower, easy to fly — land or water — 
retractable landing gear — excellent visibility — low price $16,250 


For details of these fine aircraft contact:— 
TRAVELAIR LTD. 115 OXFORD St., LONDON W.1, ENGLAND 

















L.A.I.’s network of more than 25,000 
miles connects Rome and other 
major Italian cities with the world 
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LINEE AEREE ITALIANE = 


COMBAT TRAINING 
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ELECTRANIQUE 








CABIN FOR AIR 














SERVICES LINKING 
4 CONTINENTS 








LINEAS AEREAS ESPANOLAS 
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AIRCRAFT 
CONSTRUCTION 

















AERFER 


\ Pometiano o’arco 














MAKES ALL EQUIPMENT FOR FUEL 
FILLING 
CIRCULATION 
FEED 
FOR ALL AIRCRAFT 


Ww 


LICENCES FROM HOBSON-FLIGHT REFUELLING 
PLESSEY-SAUNDERS VALVE 


Ww 


EQUIPS THE PRODUCTION 
MARCEL DASSAULT “ MYSTERE” 
FOUGA “MAGISTER” 
S.N.C.A.N. “NORATLAS"” 
S.N.C.AS.O. “VAUTOUR"” 


17, rue Louise Michel - LEVALLOIS-PERRET 























RADAR 


ULTRA HIGH FREQUENCIES 
ELECTRONIC COMPUTERS 
SPECIAL ’¥~U8es 
PROFESSIONAL, INDUSTRIAL 
AND COMMERCIAL TELEVISION 




























GROUPE ELECTRONIQUE : 


LA RADIO-INDUSTRIE 


Sté. Nile. de Il’Outillage RBV et de la Radio-Industrie 
S.E.C.O.E. 
43-45, avenue Kléber - PARIS - XVime 
Tel.: Klé. 64-71 and 87-10 
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You would require many heads... 


...to take the place of INTE RAVIA 


Directory of World Aviation -_ 
——s 





The ONLY world-wide aviation directory in existence 
1957 Edition out this month 


@ Fully revised to the end of January, 1957 
@ New Section on Eastern Europe 


@ 30,000 listings of authorities, organizations, aircraft, operators, aircraft and engine makers 
equipment manufacturers, airports, etc. 


@ 32,000 names of aviation executives 


@ 35,000 addresses of authorities, organizations, firms 


@ Alphabetical list of aviation authorities and enterprises (ALPHABET) 


@ Analytical list of air authorities and enterprises, arranged according to Continents and Countries 
(ANALYT) 


@ Five-language Products Glossary and Buyers’ Guide (INDICATOR) 
@ “WHO !S WHERE” in World Aviation 


Order your copy now 
from Interavia’s Distributors and Booksellers, or direct from 


INTERAVIA 


GENEVA 11, SWITZERLAND 





Prices: U.S. $12.00, £4.0.0, Sw. frs. 50.00, Fr. frs. 4.000, including postage and packing 
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Setting performance standards throughout the world 


PRATT & WHITNEY 
AIRCRAFT ENGINES 


a 


ESSO AVIATION OIL 


Combined research and development did it! More than twenty years 
ago, these two great organisations joined in research and development 
to produce Esso Aviation Oil. The standard of quality then, this oil 
is still setting performance standards in engine lubrication, not only 
for Pratt & Whitney Aircraft, but for many of the world’s major 
airlines. 

This teamwork is still in effect, producing the new lubricants which 


set performance standards in the jet engines of tomorrow’s transports. 


ESSO INTERNATIONAL AVIATION PETROLEUM SERVICE 








